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(57) Abstract: A novel hemopoictin receptor gene (NRl 0) is successfully 

fc ^ i ^rnr fr^^^iWs toiiiMlA^EB& a isolated based on a sequence anticipated by extracting a conserved motif 

from the amino acid sequence of a known hemopoietin receptor. It is con- 



uzra SSSttwit^ScCnn^^^Q^S sidcitd that NRl 0 occurs as a transmembrane protein and soluble protein 

and the expression of the transmembrane receptor gene is detected in a tis- 
sue containing hematopoietic cells. NRIO, which is a novel hemopoietin 
receptor molecule participating in immunoregulation and hematopoietic 
cell regulation in vtvo, is useful in searching a novel hematopoietic &ctor 
capable of functionally binding to the receptor and. developing remedies 
for diseases concerning inunune and hematopoietic systems. 
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mm±(D^^^*'^^-Dti^<Dy7^^}-I.Z^^^tiX^^^ (Hilton D. J., in.'G 
uidebook to Cytokines and Their Receptors' edited by Nicola N.A. (A Saobr 
ook & Tooze Publication at Oxford University Press), 1994, p8-16)o 
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X5^>, G-CSF. GM-CSF, IL-2 ■C$)!3s ^ fcm^BI^/iGfflt:iRlltfet^i*Ai?Ttotl 
TV^5. IL-IU LIFs IL-12 tCjp^T±iB'>^r5^ h-;Jx;i/^ >^®j5g:14^;U^ 

nfcE?'J ^^iJM L TK{C|g[^ < (D^^i^ifi^ □ -- > iJ?'^ tlT V ^ 5 (Matthews W. 
et al.. Cell, 1991, 65 (7) pm3-5Z)oZtHzMLX^'E:f-J^^>^^mt^ 

<'£cl/^ (Murakajni M. et al., Proc. Natl. Acad. Sci. USA, 1991, 88, 11349-1135 
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3)o -15. c:ne,'s^:t^xf^>g^i$:$g^, j:<!|^g!t#ltSiB?iJH:tfU5«^ 
L. Trp-Ser-Xaa-Trp-Ser (Xaa \t^m.(D7 ^m.) (D 5 T S, ym. 

figs ^ 5^- 7 i^±x<D-^'& n'^jL f - > ^^mzu^^tixis y) . c (Dmn 

n^tiZo mm. Zti^XiZ IL-lig^^ (Robb, L. et al., J. Biol. Chem. 
271 (23), 1996, 13754-13761). U7"5^>^g<*: (Gainsford T. et al., Proc. 
Natl.Acad.Sci. USA, 1996, 93 (25) pl4564-8)" IL-13 (Hilton.D.J. 
et al., Proc. Natl.Acad.Sci. USA, 1996, 93 (1) p497-501) ifiZ<DTyn-^lz 

*^B^#^li, CltL^T-JC. Trp-Ser-Xaa-Trp-Ser^5^-7 (WS^^-7)^ 
KrS:tUi37^ l/;t5=- h-^7•□-7'{C^V^T7•5— ^/n-T 7"'; i5^-r^f->' 
3 t,Mi RT-PCE ct D ir^^^<$:CD$iim?:5i:^f LT t to bi? L. 

ZO'e^—y^:!— KTS:t'J=f7^b;t5" h* tggag(t/c)iimitggag(t/c)(n (iffi 
:t.®^S) 15 i:. ^ tti g/c ^ii^o 

&)tti>^'^^^:^^>^^mAMm^^^-\'-r^ cDNA ^iz%^U(D§im^ 
{i RT-PCE iz^^x^ ^)--> ^itmisbX^mcDmi^^h ®T-^ o ;^co 
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7-^ '>I-Om^M^{Z:j3l^T WS ^5^-7 J: D 1 3~2 7TS.Jm±mziiLm 

3 >-fe >i^-;^i2?(l^^i^ Lfc^m^ (Tyr/His)-Xaa-(Hydrophobic/Ala)-(Gln/Arg) 
-Hydrophobic-Arg y^E^'J (WT YE ^5^-7 i: $151-5 ) ^BiJBI" 

dii^-qlsg-C^.tjfeo Ld^L'S:^?). ::OYR^5^-7ttjgJ-rL^>^±>S:=J.>-lz> 
■9-;^E5>Ji:iT^Tt2>^cDT-{i'5:<. ^fe, c©^5^-7^i3- K-r^JgaiE^iJ 

5 ^ N -r y 'J -b*- V 3 > CD toCD 7- □ - r ^ 5 V ^ j± ET-PCR ^ S i: -r -5 7* 

MFbIS (query) i:LTffiV^5^ ii> t:a.-:J^±X-®7^— ^^-^*^5^*^S^T-fe 
i)i:^J»fL7^o ^l^t GenBankOgss. htgs t^— ;^(c^r 5 TBlastN 

xm^MLmMLfz^^^^. fqfnoJi^{ziJVNT*.s ^i!jCD^^tt^o->*s^§?, 
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5&i^Mia^ St;^ t h S^M cDNA 7 r ^ - i: L T is C a C (c J; t) ^ 

{c 652 ^ ^ y e. 5 mMSilSSSi*:^ I3 - r -S ^±ft cDNA. NR 
10.1 $:^^U ^©±igSE?"J^^^Lfco |5I^(C3'-RACEOMtI{Ci^V^T;^r 

SiE?y^?*^L;t^^. NR10.2 1*252 y^d^c,?5:?)qI^tt^§TO^S^ii 
-K1-^c:i:A^RrB6T-$)5Ci:$^fi?);to NRIO. 1 {i-^J:^3t±. m^^^tffe 

xl^f^-7. ^i^i:^<m--^fiXiQ^'^mmtii^'^ts:c^y^^ii^^u-YLX 

3i^?i©^w<£i>c:j&^feo RT-PCR {Zct^Ttte^nfe^e^itfe^tt. nrio.i 

St5NR10.2 cDNA ffifit^rn-ri: LTffl^.^fe-9■if >rn >;/ 

ti^g^-r^tlil^fC. RT-PCR M»^M&!3Wffi$i'C^^feo ^©3^^^ ^ 
Lfe±T0fli^^Ci^I,^T^fiica«J{c-Sfi:0^m^^;5)^^.»c>nfe NR10.2 itfe^ 

{cj^L. NRio.i ife^. HM. ^m^im^^\.^x^\^%M^ 

tfe> NR10.lCD^^fiORFO^^$gfi?)i:1-'5PCR^D-:i> 
^^{Ci5V^T> NRlO.lOilA^l^SA^^JiLfc^aE^'J^Wtx 662 ^^^^*-^, 

cDNA^o->, NR10.3 t^tio N 
RlO.Stt. NElO.l }imm.m^':^^LX\^^^Zt-b^s NRlO.l hPHO^tg^WU 
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W±(^«fc^'& NRIO ®1^t4A»t>. NRIO sfcVMijfMJiSTOt 

(1) Ti3 (a) d^c, (d) C0VN-rnii^{3f3«ODN A. 

(a) iai?"J#-^ : 2. 4. ^feli 1 7 {Z|2«®T^ y^iE?!li^c,;Si'5Mef 
-K1--5DNAo 

(b) E^J^-^ : U 3. ^fctil 6 iP(CfB«g®iiSiS3?yozi- KM^^^tfD 
NAo . 

^'J ^ ^ e K ^tes«] {3 15] ^ 75: ^ 6 M 3 - K f ^ D N A o 
id)mm^: K 3. tfclil 6{cl2m®^Si£^'JA^e>«:-5DNAi;;^hU 
>v?x> h^c^j^TT-/\>i'r'j^S^^X-r5DNAT-^oT. iE^J#-t : 2. 4. 
^fclil 7(ci3iJ©r^y^iH?ij*»e.'&5§6Ki:^f6a?}{c|ii^fd;^eK>&D- 
K-rSDNAo 

(2) E?<J#^:2. 4. tTtittl 7(CIS«©:^^ ^^iE^'J;!pe.^di^geK 
Ogi5^^ h- u - K 1- -g) D N A. 

(3) (1) ^fcli (2) {CiBIS©DNA*s?¥A^hfc:'^^^-^ 

(4) (1) ^Ttfi (2) izmncDBNA^^^oi^iz^nt^mn^mi^. 

(5) (1) ^jitli (2) izt&m(DD^Aiz^y)D-]^^ti^m&Wttzlt- 



wo 00/75314 



PCT/JP00/03S56 



-7- 

(6) (4) izmmmmmt^i^^^mL. mmMmmii-^tzit^<Di^m± 

(7) (5) {ciBeoMeM{c,^^t-?.<b^^<&;^^'j-^>^7-rs;5?£T 

(8) (5) izmmom^mizm^r^m^ 

(9) (8) iztd.m<Dm^t. (5) {ciB«o^aKAs^ttii.i:M^n^ 

i.::i:^^tfs (5) cci3tto^eK©^mx{i^J^;5?i. ^Xxi 

(10) E?'J#-t : U 3 ^fctt 1 6 (ciH«0«i£?iJi)»e,fd:i,DNAtfc 

*^0JH:s irM'\^^x5^>gg<$ tmiOj ^W^lr^o GenBank t^-^'^- 
;^l?lff. :fectl5 5'-RACE2fcUf3'-RACE {Ccti>l¥*fO?^mA^e>s *^B^#e.«:ffM 
-s^^x5^>g§<*:ite:?NE10 ^1^1^ L^glf 5 i: (Zfig^lj tfco NRIO ©g¥ 

^l}aJlSiiMgS#:^S$=i-h-t-5 cDNA ^o->>& NRlO.l t L> flfe:^. 252 
y'^y^iP^*5qT?§ttS^<*:tiliie§=i-K-ri)h#x.^>ti^ cDNA i:7D-> 
^Nfil0.2i:Ufco ^P'c^ *^B^^^|i, NRlO.l cDNA®^±:gORF omgi^gfl^ 
iifS PGR ^o-->^7(ci5I,^T^ 662 ^ ^ ^ 5 milKffiM^S<*il 
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NEIO. 1 cDNA (Di^mm^l^Mm^^ :HZ.U cDNA iCck !3 - K ^n-S 

^noTs^^mmm^mfm^ 2 tc^to ^7^c> neio.z cdna ©ssiE^ij^iH 
: 3{c, ^ cDNA izjit)^-]'^ti^^>j^^n(OTs,^mmn^mym 

■t : 4(C^Nro ^fc^ NR10.3 cDNA CD^aE^J^iE?'J#^ : 1 6 tc. ^ cDNAtcJ; 
NRlO.l {C^LTNILIO.3 cDNA^o-Xi. h*>ie^«C#Sr-2>7'x-> 

^CV^o ^tz. ^® l^S®:^^imm{c^5^/^T{i. NEIO. 1 i: NEIO. 3 cDNA^>D-> 

\tmmcD±m^m.^umL. ^^izm-(Di^m^^)isy \'^mmriii%K.^ti 

So -;&s mf*]^^{ci;^^T{i. ,«MSiiM^iST{c#St-'5 Boxl ^5^-7 
(Mo^ai47'^y^i:^i!l©i^7Kt4:7^^y^{ci^<. Pro-Xxx-Pro iE^iJ) ^ 

ET-PCEffi$ffll>T#t hi!ai|{c4Dlt5itfe^^3^^^IIS£Ufci^^.^L 
fe±TOflii|{3^5V^T^fiftetJ(c-^fiC75^3^^^i^AS^«)C,nfe NE10.2 jtfi^C 
NE10.1{ifig;Ait^Bi> Jife^s )^m> J^c^^SJfll^{ciJV^T^l^#l^$^ 

±iaNRio ^>/'?^K{c{i. gi^-\®j;&ffl*s#x.^3n§o NRlO.l «aji. 
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^m^ti^o ^^&oT> NRio ^ y^-^^mt^(Dyk^(Dm.ibLm^^^^tz^(D^mtj: 
^tzs mioo^mtzti^^Mmm^om^titzmmmmizi^Mffdiz^mLr 

NRIO ^eMoilM^K^'f >$^tfRl?§tiliaHx $)^^^a:NRlOcD;^ 
-r X^mi^X^^ NR10.2 liT^n LT NRIO U KCHS^J t 

tji^^yj^^Wlzits m^ii. t N NRIO ^ >^^^nizPiJ!t:^T?>M^^on-^^u^ 

{3[si^j tit. nn.htti^^i^n^%t^. ±.tzmi^^yj^^m.tm%<o^m^m 
^^fitzl5mhLx\t. ^yj^^%\z^^^mxt^-:f5'^i^^<bnx\^ho 

li. m^T'feni^. MI^Mfi^^^gl^^S (Hashimoto-Gotoh, T. et al. (19 
95) Gene 152, 271-275^ Zoller, MJ, and Smith, M.(1983) Methods Enzymol. 
100, 468-500^ Kramer, W. et al. (1984) Nucleic Acids Res. 12. 9441-9456. 
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Kramer W, and Fritz HJ(ig87) Methods. Enzymol. 154, 350-367. Kunkel,TA(l 
985) Proc Natl Acad Sci U S A. 82, 488-492. Kunkel (1988) Methods Enzymo 
1. 85, 2763-2766) I t h MIO ^ >>''?^K©7' ^ y ^{cMl:^^:^ 

2(:^0^© NEio m&ntmmmizmmtjim^ntLxit. mi^mizit. mmm 

^:2. 4. SJ^Iil 7{c^^n5T^y^iE^iJ*CD lX(i2<iJ.:i±. *ftL< 
(is 2<@J.:i±3 OTOT> ctl3»^L<{i2<iJil±l OfiaTcOT^V^Ai^^ 
tfc*)©. iE2?'J#^ :2> 4. ^fclil 7{C^N^nS7'<y^iS?!J{cl3^{i2M 
Jii±s »^ L < tt. 2 fitl± 3 0 miilT. cfc I? $f t L < li 2 ilJii± 1 0 MJ-J^T® 
:?'^y^Aif>rJotfe*.o. E?'J#-t :2. 4. Sfeli 1 7 (c^^nST^ y^E 
?'J*0 1 Xli 2 fiW±. $f t L < lis 2 f@W± 3 0 MUT. ^*)tiftL <it2m. 

tK^^T-^^^ (A. K L. M. F. P. W. Y. V). m^^rXJ^. (R. D. N. C. E. 
Q. G. H. L S. T). ^I6^{iym>£W1-^7^y^ (G. A. V. L. I. P). im^ 

"^mm^Mt^TXjm. (s. t. y). gfiMi^^^^siii^^^&t- -s^^y^ (c. 
M). ti)\^if^ywm7\ Y^mm^Mt^Ti^jm. (d. n. e. q). ^^^mu 

^^Mt^TXJm (E. K. H). '^^^^Mmm-^Mr^Ti.j^ a f. Y. W) 
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^mfi^(D^^^^^\i^mntiZtitT-(:C^i^tiX\>^^ (Mark, D. F. et 
al., Proc. Natl. Acad. Sci. USA (1984) 81, 5662-5666 > Zoller, M. J. & 

Smith, M. Nucleic Acids Research (1982) 10, 6487-6500 ^ Wang, A. et al.. 
Science 224, 1431-1433 s Dalbadie-McFarland, G. et al., Proc. Natl. Ac 

ad. Sci. USA (1982) 79, 6409-6413 )o 

it^M(DT^>f^mmt^mQ^fitz^>^<i^nbLx\t. 0*1x1^. th nrio 
^>^^^n^^tsm'^^>j^^wmf^mom^'$^>^^^nit. nrio 

:$i^m<D^ >-'^^nt(Dm-^izn^tl^j^(D^y'^ tLXit. FLAG 
(Hopp, T. P. et al., BioTechnology (1988) 6, 1204-1210 ). 6^1® His (t 
mmis^^^J^^Bxms. IOxHIs^ -f >7;i/i>1fi^^ (HA)^ the 
-myc ©irJts VSV-GP OBtM-x plSHIV (Om^^s T7-tag. HSV-tag. E-tag. SV40T 
ifmo^^. Ick tagx a-tubulinOBIf>t-> B-tag. Protein C c7)6&f>^l|CD&»CD 

5ffe0^>A-^Ki:LTIi. fi?iJx.«x GST (;7;i/^f-3|->-S- h7>X7x7- 
-If). HA (^>7;ux>1f<gM^), -< 2^y^Dy^)>^nmm. 
MBP (v;uh-;^iK-&^>;'?^S) Wm-f^^^c 
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^tltzmo:>:&mtLXit^ ^^^ :7•;^5^^-fe■-v^>M (Sambrook,J et al., M 
olecular Cloning 2nd ed., 9.47-9.58, Cold Spring Harbor Lab. press, 198 

9) ^m^rz:^^timf^tiio ip*,> Mm^-n^tnt. t h NRlo^>y^•i>^ 

^□-h*1-2.DNAE>?'J (iS3?iJ#^: 1, 3. ^tzitlS) %L<^^(D-^^m 
tCx C:tli:^gf5It^(D^V^DNA^#^LT. ^DNAA^S. t h NEIO iS^ >/'5^Ki:^tg 

t h NRIO iJ' >^N-^ K$ u - h'f ^ DNA L < (i^O-as*^ 5 DNA h^Ni- 7 'J 
^J^-f X-rs DNAA^zi- K-r5^>>'"?i^M-e^oTx t h NRIO ^J^>;'?^Ki:^Bfefi?] 

42'C. 2XSSC. 0.1%SDS*s^(fe,n. i?SL<tt50U 2xSSC. 0.1%SDS 
i:^x> fi?iJ^{^65'C. 2xSSCSt;f0.1%SDS*s#|f c,n-5o cn^) 
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NA (iH3?iJ#-t : K 3. ^fcttl 6) OEJ'JtflS^Stl^figLfeT-^.^ 

l^5^te^li^is. 0|J^(^^ 5tfij^7-4faiisji& (pcr) m^mmLxE&o(DD 

NA ^gir C h ^ RltgT- ^ o 

L<\t%%]ik±. ^e>{c$f^L<li95%ti±CDl5l-t4^Ji1-o ^>^'?^K®^il5l 
(4^?fe^-r5{cy:. (Wilbur, W. J. and Lipman, D. J. Proc. Natl. Acad. 
Sci. USA (1983) 80, 726-730) {ZfB^07';ni 'J XA {C t feA^x.Kct V^o 

2. 4. ^fejii7) tmm(Dm^^^Lx^^^m^. ^^miz^^ti^o 

M^it. (Von Heijne, G. Nucleic Acids Research (1986) 14, 4683-46 
90) {ClB«0;^StS^^,^T. :$i^m(Dm^n^fm}TLtzm^. i^iTi-jlRmt 
R^m^: 2. 4. tSJ^Ul 7©7^y^iB?lJ{Ci^^^T^ l&OMtt^^ ZZ^(D 
Ala SThit^^tlfco L7^cA^*^T^ :^^BmMm^^ : 2 {Ci2«CDT ^ y ^12 
?'J^Ci5^,^T^ 33 {SO Ala >{p 652te® Asp ^T-^Jpej^cSgeM^^^^-T-So IrI^ 
{3. EJ'J## : 4{CiH«4®7'^y^iE^iJ{Zi5l,AT^ 33 feO Ala 252 {jiO Val 
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^mo^>^-^^mits Mmm^^^(D:^^izj:y), ,m^^^^^>/'?^^Mi:L 

m^^xm^t^ztifiX^^o 
ti>-si^X$>^o 

5 m^A^^^ L T 7 iix -f 7 A ^ f^ffl ^ -It T)lii^-r 5 c i: {C J: t) #^t- 



wo 00/75314 



PCT/JPOO/03556 



- 15 - 

i:A?T-§i)o h'-^fig^iiLTIi. r^^g^fig^OV^■r 

DNAIi. ±MLfecfc^?&:*^0J®^>^^ii7HcD in vivo in vitro izi^if^^M 

< ^.^O^SlE^iJ ^ -r^ DNA t tl ?) o 

*^B80^>^^^'K<5:^3SLTV>^mctt) cMA^^'y^ U -^f^ii L.^:^B^ 
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ambrook, J. et al., Molecular CloniIlg^ Cold Spring Harbor Laboratory Pre 
ss (1989){Cl3KO;^^£{CJ:^)l^^LT^^^V^umSg®DNA7'r:7•7 U-^^Va 

mW.^^MX^. :^^BM(7)^>/^^M(DTS.ymMZm^m^Zti^X^^o ttz. 

m<^ntzcdu^ru-ytLx^>'2^dM'p^y^^}-^^>; ^}-->^t^z 

MK.\t. irT:^i;>mm'tmChirsvin, J. M. et al., B 
iochemistry (1979) 18, 5294-5299 )aGPCffi(ChoiDczynski, P. and Sacchi, N., 
Anal. Biochem. (1987) 162, 156-159 )^{c J: U^RNA ^^I^SliLx mENA Purific 
ation Kit(Phaniiacia)^$:^fflLT±RNA*^e) iiiRNA$:!(i^-r-2)o ttz. QuickPr 
ep mENA Purification Kit(Pharmacia)$ffiV\i) c J; t) nMk^M^M^tZ 
Zt^X^^c 

n^titz mRNA 'M^WmM ^ ffi l ^ T cDNA § ^ggl" i> o cDNA O^fifeli. AMV 
Reverse Transcriptase First-strand cDNA Synthesis Kit(^<b^X||) 

-Ampli FINDER RACE Kit(Clontech ^):fe<tUf# U p< 7— polymerase 
chain reaction ; PCR) 5' -RACE ^(Frohman, M. A. et al., Proc. N 

atl. Acad. Sci. U.S.A. (1988) 85, 8998-9002 ; Belyavsky. A. et al., Nucl 
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eic Acids Res. (1989) 17, 2919-2932) iZLtzt^^\ cdM (D^m^ ^umm^^ 

# ^ titz PCR m^*^ g e?j r s DNA ^>^^mmu ^ -dna hmmr 5 o 

LT. J:D^^^^Oigls^SiE^iJ^iSitt-SChi^-e§^ (Grantham, R. et 
al., Nucelic Acids Research (1981) 9, r43-74)o tfcx *^B^CDDNAIi. TUIg 

•J>*-0(tJD. K> (ATG) St;f/Xli^±3J h' > (TAA. TGA^ X{i TAG) 

*^BJ®DNAIi. iHJ'J#^ : 1 ©ti^E^'JtciJVNT 523 fircDJg* 

AA^f, 2478(4©ig*CA^c>3feS DNA. lE^ll^^ : 3 Oig*E?!l{c*^^^T 523 
igSAi^t, 1278 &O^SGA^e,«i§ DNA. j3 J:U^E?'J#-t : 1 6 OJ^SiB^UtiS 
l,^T 11{40^*A*^?) 1996 {jiOJg*Aipf,J5:SDNA >&S#-r-5o 

^:^0JO DNA \±^tz. iE?'J« : 1 . 3 . t feli 1 6 {c^figSie^'J*^ ^ -5 
DNA i:;^ h ';>vx> h75:|fefi»:TT-^N-r :?"';^>f X-rs DNA-Cfe!3. fio±i2* 

^m(D^>^^^Ktmmmizmm^^^>'>^^m^- Kt-s dna ^^tfo 

^J^li42*a 2XSSC. 0.1%SDS A^^lf $ftL<li50'C. 2xSSC. 0. 
^7^h')>9ji>VtJimi'^tit. 0iJ^«65'C> 2xSSCStF0.1%SDS*i^{ff,n 



wo 00/75314 PCT/JP00/035S6 

-18- 

tt^lz^^o ±m(D/\^yV^^XtZ dMimtL<lt^mm^(D DNAs 
cDNA Xli^fei*: DNA T-fe o T ct ^^o 

m^it. JM109. DH5a. HBioi. xLiBiue) fj:i^rxmizm^^'^:kmmmt^ 
oMfeise^ (^Jx.{i> '&^^e)A^©^^J (:^>tri/'j>-^7^ h^-b-'riJ7ij>, 

pBR322. pBluescript. pCR-Script ^i^A^^ff ^fe. cDNA©-tfy 

^o-^>i7. -KI!3tBU$:gfi5i:Lfc«-&. ±12'^ ^^J' -©fife (c. fi^JxfS. pGEM 
-T. pDIEECT^ pTltai^t^mif^ti^c ^:^BJCD^>^-?^S^^Mt-^B95{zi5V^ 

ti«i^tiSJ:^?5j±ia^S^<&^o{5iP{c. #^^JM109. DH5a, HBIOI. XLl-Blu 

e tJi}^o:mmilLtzi^^izi^\.^x^t. :k.mmx^mj:<^mx^^jiotj:yn . 

mK.lt. lacZ ro^-^- (Ward Nature (1989) 341, 544-546 ; 
FASEB J. (1992) 6, 2422-2427)^ araB ro^-^- (Better e>. Science (198 
8) 240. 1041-1043 ). ttzitl7 rD=E-'^-tji^:§:^^X\.^^Ztt^T'SJ!KX 
$)^o ^(DJiofJi^^^-tLXit. ±i^^i7^-0ftlZpGn.-51-l (Pharmacia 

TQiAexpress systemj (Qiageiitt^)> pEGFP. tJ'cJi pEKdOJ^^.' 
liT? RNA^'J^^— fe*^^:^LTV>-S BL21 i)ii!f t LV^)J5^i:•*s^{f t,n^o 
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izm^^-^^m-^^peni/CTi-Jim^iilei, S. p. et al J. Bacteriol. (1987) 
169, 4379) 5:Mffit-n«J;i>o m^iti^itti 

^(D^M^^^- imtlt. pcDNA3(Invitrogen*tS^) -^v pEGF-BOS(Nucleic Ac 
ids. Res.1990, 18(17),p5322)x pEF x pCDM8)s mAmMmm(D^m^^ ^- im 
^It fBac-to-BAC baculovairus expression systemj (GIBCO BRLttS!i)x pBacPA 

is\ m^^omm^i^^- mtitpmu pmh2). mm'tp-f jix^mcD^m^ 

^9- {IS^tM. pHSV. pMV. pAdexLcw ]yhuO^)UX ^M(D^M^'^ ^ — {m 
^it. pZIpneo)x mM&^<D^M^i7^— imtit. rpichia Expression Kitj (I 
n vitrogentt^). pPlK SP-QOl). ^^Mm^O^m^'^'^- {mt\ts pPL60 
8^ pKTHSO) H^mi-f^tlZo 

cHo mm. COS mm. nihsts mmmcDWimmrnxo^m^ mmt Ltzm-tizit^ 

mm^X^m^'tZtzSbiZiSi^W^jLyn^-'^-. m^ltsno ru^-'^- (Mul 
ligan e> , Nature (1979) 277, 108)^ MMLV-LTE 7*0^-:$'-^ EFla.rn^^^ 
- (Mizushima Nucleic Acids Res. (1990) 18, 5322). CMV ro^— ^— j^j 

(Mtit. mm i^:t^^i/y. G418^if) {CJ: !3m'J-Ct5J:-5'&:m^Jitt^it 

mtit. pMAM. pDR2> pBK-RSV. pBK-CMV. pOPRSV. pOP13 ^iri^^ff e,nSo 

m^E^ttzm-^izii. mm^0zm,^i^mLtzm mmiz^n^mmtzm 

FR.ite^^W-r^^;?^- mtits pCHOI^ci:') $#AU ^ h hl/=J^-fe-h 

(MTX) {ci y)mm^^ii5^ifimi<^ti. ^tz. ^^^^(D-m^o^M^mt 
t^m-tizit. SV40 iim^^Mt^MB^^'^^^±<zj^^mmm^^^^x 
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-^^^ji:^ (BPV) ^cDS^o*)®$^VN5::i:*Tt^o ^^m^m 

:3S/ K h7>X7x7— b* (APH) jlfi^. ^ ^ i>•>:^:^— fe* (TK) jt^^. ^Jl 
s.=^r-t?->^>^:p^>4^;^4^ij;jfS/;uh5>;^7x^— fe* (Ecogpt) igfi^, t; 
t Ko^^il5Li^^ (dhfr) itls^H^^tfC iid^T-t-So 

i&i^®^<^:f*l-e2^^B^O DNA UT(i> *^Bjo DNA 

JVX^^^— (^J;l(^ pAdexlcw) -^U h □ e7-r;i/:^^^;5'-(0iJx.li pZIPneo) tj: 
i^ifimt^^ti^ifi. c:i^?){3W^^L>&^,^o '^^^—^ ncd^^bj® DNA ®^f A^c 
^•©-^Sfj^cite^^ftJi^ nmizm.^znoZttfi'sj^Xh^ (Molecular CI 
oning ,5.61-5.63)o ^i^(^^(D^-^ti. ex vivo tST^oT-fe. in vivo^ST^ 

^^mo^yj'i^mo^mm'p^MotzttxDm^mtLxm^t^ztfjix 
in vitro ®ii^3^^:bTtt^ nmmm^^mt ^m^^^mmm^-^^mt 

^^^ztt^x^^o m^mmtLxit. m?Lmmm. mtit. m (j. exp. Med. 
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(1995) 108, 945). COS> 3T3. ^xd-v, BHK (baby hajnster kidney). HeLas 
Vero. P54^m> M^itTy ^)ti^:^^iiJ^)\^mmimS^ (Valle, et al., Natur 
e (1981) 291, 358-340). fe^V^liM*ifflM^ Mtit. sf9. sf2K Ini i^^i^ti 
TVN^o CHO»i:LTIi. DHFEitfi^^r^^UfeCHO^IST-^^ dhfr-C 
HO (Proc. Natl. Acad. Sci. USA (1980) 77, 4216-4220) -^CHO K-1 (Proc. Na 
tl. Acad. Sci. USA (1968) 60, 1275) ^ttf-mizmm-r^Ztt^lz^^o l&M 

^(D^i7^-(DmX\t. mX.\t. 'J >^*;i/i/'i7A^. DEAE T^^;^ h 7 ti 
f-^-y^\):f.V-A DOTAP ('^-';>*'-T>y\^' Att^) $:fflC^fc^S^ x 

fflMfiSilLTttx ^iJ^-Ks • (Nicotiana tabacum) 

MmBi&tLXlts g^Sx ^^iJx-fix -y-'j/^P ^-fe;^ (Saccharomyces) M> 0iJ^{^. 
1j->y*D ^-fe;:^ '-bl/ti/x (Saccharomyces cerevisiae). £^Jx.l^> 7^ 

7.^Jl^j\/7. (Aspergillus) Ms ^Jx.li. • (Aspergill 

us niger) i^^?)^^TV^So 

:kmm (E. coli). m7.it. JM109. DH5a. HBlOl ^di^»fc>n> ^Offe. tt:^ 

c:n?>om5ifi?Ji:t--2) DNAtCct tJJf^KSJ^Uff^Se^^tifem^ in v 
itroT-tgS1-SCi:{CcfcD^>/'?^fid^l§&n5o t^^li. i2r^O;6rii{cti£ufT 

•5c:^*sT-$'5o mtit. W3^mm(D^»mtLx. mtit. dmem. mem. epmii 
640. m}i^mt^zti3^x^^o ^®p^> ^J5feisiflifi (Fcs) ^(DsisimnwL^ 

5©*^$f^Ll<^o ilS. ^^30-40°CT-|^ 15-200 £>^{3^&l; 
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-15. in vivo X"^y^^^n^m^^^tzmbLxiis mK.\^. W]^^mmt 

^B^{c::fe(^5 rgij tits ztiCi<DWi^. m^^n^t^o 

LTIi> "V^s 7^. \L^yV.^^7.s '^7i>§^VA;5Ci:is-et5 (Vicki Glas 
er, SPECTRUM Biotechnology Applications, 1993)o lIi?L?il&tl^ffiV^-5 

;^i;x- «y tT*» J:V^ (Ebert, K.M. et al., Bio/Technology (19 

94) 12, 699-702)o 

§S (Susumu, M. et al.. Nature (1985) 315, 592-594) » 

ifi^i:-ri)t5'>^^i^g<&li-h*1-i>DNA^TO^21ffi'^^^-, ^^ij 
^{^pMON 530 {C|fXLs :L(b^^^—-kT':fun'P7'^)^K'V^y-7i/JLyyi, 
(Agrobacterium tumefaciens) Oct ^ ^c/n'^'t^ 'j T{3#Af i)o ::^D>'^'^x U 
Si^A'u, ^tM. ' ^ ntih (Nicotiana tabacum) C^^^-fr. 2^ 
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^yN-nO^cfc DmMcD^'j'^T'^^ h-$|#i)Ci:Ait:#i) (Julian K.-C. Ma et a 
L, Eur. J. Immunol. (1994) 24, 131-138)o 

iry^^^u^Y^^y .(—^ mj^i&i7U^Vir^y >( 'y;i'ig3i> m^i7U 
-^h^^y^-. h^^y ^-mil^m'f^ti^ (strategies for Pro 

tein Purification and Characterization: A Laboratory Course Manual. Ed D 
aniel R. Marshak et al., Cold Spring Harbor Laboratory Press, 1996)oCtL 

<b(D^u^v^^y^-it. mmi^n^ hir^y^-. mtumc. fplc^®?« 
m^n^h^'^y ^-^mi^-^xnoztf^x^^o :^^Bm. ztii^<D'mm:^m 
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^J^«s i?-;i/A^^ffi^nSo v-jvtbxit. ^^Tgoit;i/ (iHffii^if;i/)s 

i^fim^ PBS (Phosphate-Buffered Saline)-?>3ES:t^7)c^t:iiiS(Ci?&f^, mm 



wo 00/75314 



PCT/JPOO/03556 



-25- 

> h^^±yi^^j^y h\zmmm^Lfzmi'?mm^. 4^21 asiciiiHi^^-r?) 

^;^;^x-f >f)CD;^?S(Galfre, G. and Mil stein, C, Methods Enzymol. (198 
1) 73, 3-46m{CipbTfT^iIi:*^T-#2.o 
Wmkt\z^y)'^(^infzJ^>( r^) K-^li. HAT 
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63-17688 -ti&^)o 

^ti^ify')yyLtz7y>( -T-^-ts'pixtii^^^z^ y^m^t^ziixm^r^z 
iii:'5:?)^>^'!^Ks ^ y.>^'^'R^Mm^)L\t^(D^m^^^^i.xvi^m^m 

^K{3^1-i.b Y^^^^nt^Zht^X^^ (@|5g^ii#^W092-03918^ W093 
-2227. W094-02602. W094-25585. W096-33735 :fe J:tJ^ W096-34096 #.^)o 

moy^^mm. $ ^ite^ ( oncogene ){ci!3T^<b^-ltfciaiM<&ffil>T*ctlNo 
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^^'^tzm.i^tmifii^^tLXmiZti^'C^^ mtlt. Borrebaeck, C. A. K. 
and Larrick, J. W., THERAPEUTIC MONOCLONAL ANTIBODIES, Published in the 
United Kingdom by MACMILLAN PUBLISHERS LTD, 1990 #Ba)o,M^fex.M^^;<^:li^ 

•^lA^*^ifPtIT-*oT«^:V^o mx.lt. t^m^irtLXlt. Fab^ F(ab')2s ^It 
H mi: L no Fv ^MMta U >*-T-aJ^^-frfc->>^;V5^x^' > Fv(scFv) (Hus 
ton, J. S. et al., Proc. Natl. Acad. Sci. U.S.A. (1988) 85, 5879-5883)i{)S 

m\-f^ti^o Mii^ff^izit. mn-^mm. mtit. ^nyyxmmLW. 
n.$:^]g'<^^-{c^ALfc^. mMts^m^mmx-^M^'^i im^it. co, m. 

S. et al., J. Immunol. (1994) 152, 2968-2976 ; Better, M. and Horwitz, 
A. H., Methods Enzymol. <1989) 178, 476-496 ; Pluckthun, A. and Skerra, 
A., Methods Enzymol. (1989) 178, 497-515 ; Lamoyi, E., Methods Enzymol. 
(1986) 121, 652-663 ; Rousseaux, J. et al.. Methods Enzymol. (1986) 121, 

663-669 ; Bird, R. E. and Walker, B. W., Trends Biotechnol. (1991) 9, 1 
32-137 #Ba), 

tfii^mm^tLx. i<U3i5^b>^^'j=i-;u (PEG) mcD^m^'^'t^'^Ltzm 

tiio zcDiotj^mmm^^m^ut. mi^^titzm^izit^i^tjiim^mtz 
tiz^^x^^zti^x^^o zti^(Di3mtzcD^mizi5\<^x^izm±^nx 
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^7-< -:tf^A, ^-fA^-, ^^^m. i^m. .mrs SDS ^ U T^"J;i/7'^ F 

Ml" ?>Chii-C^ 5 (Antibodies : A Laboratory Manual. Ed Harlow and David 
Lane, Cold Spring Harbor Laboratory, 1988)*^. Ctic> {c^^^n^ 

?S( Enzyme- linked immunosorbent assay ; EL ISA) ^iz^f)^oZtii^X^i>o 

*^Ai:LT> Hyper D, POROS, Sepharose F. F. (Pharmacia)^i^^lf c,ti^o 
:p7 -rn-r -f D X' h 7 -ti^o^ D-T h i5^7 7 — i: uxiis 

^ h ^ 7 7 -f ^Rm^u^ h^'^y ^ -mifm-f strategies f 0 
r Protein Purification and Characterization : A Laboratory Course Manual. 
Ed Daniel a. Marshak et al.. Cold Spring Harbor Laboratory Press, 1996)o 
c:ti?>®^DV h^r^7^_{iHPLC^FPLC ^(Dm^^u^ ^^'^7'f-$ffiv^T 

^tz. ^mBmifn^cDmrnm-^^^i^wi^-r^ysmtLx. mtit. ^^^o 

^^^-n^j^iK^t^^^tEnzyme-linked immunosorbent assay ; ELISA)^ E 
ifiX^^o ELISA ^m^^i^-ts :*:^Ba®m^Sffi^bLferu-h{c*^B^O 
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:$:^BJ{itfe> t h NR10^>^'?i'^$:Zi-h'-rs DNA (iH?'J#-t : K 3. t 
CdT r^gM^j A:T. G:C om^^^^^T&ii) limmkO-l5(Dm^n 

\t'PtSi < i: * 803k .i: D t L < ti 90%. ^ ?> {::$? ^ L < li 95%i.il±OigM?y± 
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NA f - y rof^^jzfij^ r S .1 i: T- 1 § o 

r>f"fe >;^3|- U 117 ^ KJi^ DNA Xti mENA OF/f^®?IJ^^:gj5g1-i> 7 

^fe& ]iiENAi:^U=f7^U:t5^ h-i:;{)^iH?y#^ : K 3. tfelilSt^^tl^ 
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7 X ^ > X cm c> c, ti 5 o 

CTiiM^L. ^f^Ll^l:$fflV^2)Ch*^T-^^o ^Jx.j^^ O.l-lOOmg/kg. $f 
L < 0. l~50mg/kg S d A^T- 1 5 o 

*^0-9o > > ;^ 2i- u If 7 1/ ;r 5^ h* (±3^^0^o go^m^ pis 

MM t ^mM"^ Lib. ^ LT *^B^CD^ e K ^ mit-^ t ©ig^fSI^ ^^itl 
^ i; - - > ^7 tc ffi I, ^ c> n -5 BJ o ^ > ;\-^ ® li Mm X ^ > / N* ^ S T * o T 
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K•rSJtfi?^:^ pSV2neo, pcDNA I, pCD8 ^ iTO^^iSfe? Il3i 

m(D^'^^-^mxt^:itx Wimmma i^x ^ ^ite^ ^ ^ o 

m^^^yu^—^^-tLXltmO early promoter(Rigby In Williamson (ed.), 
Genetic Engineering, Vol.3. Academic Press, London, p. 83^141(1982)), EF 
-1 a proinoter(Kim ^ Gene 91, p. 217-223 (1990)), CAG proinoter(Niwa et a 
1. Gene 108, p. 193-200 (1991)), RSV LTR promoter (Cull en Methods in Enzym 
ology 152, p. 684-704 (1987), SR a promoter (Takebe et al. Mol. Cell. Bio 
1. 8, p. 466 (1988)), CMV immediate early promoter (Seed and Amffo Proc. 
Natl. Acad. Sci, USA 84, p. 3365-3369 (1987)), SV40 late promoter( Gheyse 
n and Fiers J. Mol. Appl. Genet. 1, p. 385-394 (1982)), Adenovirus late 
promoter (Kaufman et al. Mol. Cell. Biol. 9, p. 946 (1989)), HSV TK promo 
ter ^®-^fi^{C^^M■CtS7•□^-^-T•^nl^^5I^ffiV^-C^).^V^o IfiMSS 
iz^^^^mxtzztx^^i^B^^^^^'^itztbizit. ii^^ hD^^u- 
v3>?£(Chu, G. et al. Nucl. Acid Res. 15, 1311-1326 (1987)). >; >^;b>il/ 
ve7A^(Chen, C and Okayama, H. Mol. Cell. Biol. 7, 2745-2752 (1987)),D 
EAE x=^;^>7>^(Lopata, M. A. et al. Nucl. Acids Res. 12, 5707-5717 
(1984); Sussman, D. J. and Milman, G. Mol. Cell. Biol. 4, 1642-1643 (198 
5)). 'J^7i^^>ffi(Derijard, B. Cell 7, 1025-1037 (1994); Lamb, B. T. 
et al. Nature Genetics 5, 22-30 (1993); Rabindran, S. K. et al. Science 
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259, 230-234 (im))mcD:&mW^1!fis ^/^rflC7);^S(zioT^) cttNo 

M 1 5 ife-^ ^ > ^ ^ :i i: b T *^ ® > ; >57 M $ ^ -a- 5 d ^ isX- 1 
(H^E^ 13, 85-90 (1995))o v;i.5^i'D-z:>^-tj-^' h<£:f^LT^ /?- 

7— b\ m^m^^^yf^^n (GFP) ^tiri:Ol!!5^i$^>/'?i:7^$^]^-r^c:i:A^T- 
Si^^ > ^ ^ M t ^ c: i: {3 ct D sj o > y ■? ^ M©ti.fi ^ T- ^ -5 ;S It ^-fb 

t;^f-i^> (His-tag). 'r>7;i/x>-tfi^M^HA. t h c-myc^ flag. Vesi 
cular stomatitis 'i7'r;i/;^)|i^>>'^^M (VSV-GP). T7 genelO ^ >;-?^'K (T7- 
tag)s t hm^'N;U'^X'i7'r;u;;^)||:J'>;^^S (HSV-tag). E-tag (^y ^D-:h 

h-r-Jai^i^.ilLTliJfflT-tS (HilE^ 13, 85-90 (1995))o 
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^^W.-^i^it. mti^. mi^ifi^'t77.lgGmi^-(:$>tiit. Protein A Sepharos 
e-?' Protein G Sepharose <&fflv^Ttfe^^-tt^ d iiA^T-g ttzs *^BJ©^ 
m^\t. GST ^ifOxt^ h-ri:©ffii-^^>/>!^Hi:LTMLfc 
^-^iClix ^;i/^^3j-> -Sepharose 4B cn^^ f h — 

a-^ft^Srff^fiS^ S d i: T- 1 o 
^igftl^O-ISS^3J5:;er^£{cov^T^i^ ^Jx.{Ss :5:M (Harlow.E. and Lane, D.: 
Antibodies, pp. 511-552, Cold Spring Harbor Laboratory publications, New 
York (1988)) t3«©;5r^{ciieoT. ^feli^iDT^TX.{^J:v^o 
^gW^tlfe^ >^^^n<DM^lZ{i SDS-PAGE: *^-«Sfi^T'^ !3>iS^35:iiJgCD 
^^ 5 c: i: T- ^J' ^ :g0^^m(C ct t) LT u ^ ^ HS^T 

ai-ri)C: i:T-|J^mS$:lDl±^iti) d i:y!)^-C t i)o ^ >>'^•^MO:^^M WJI- 
ni^itg SDS-^K 'J 7-^ 'J;i/T^ Y^)v-b^^t^<D^yj^^%^mm.\^. ^oiE^'j 

>i7xx h'i7x;^^>yo'yx'f >^^ffi (Skolnik, E. Y. et al.,Cell (19 
91) 65, 83-90) ^m^^X'n^^Lti^H^ho rtiit^-ib. ^^BM(D^ >y^^Mtf^ 

>m. J5&M^ mm. mm. ^k&ikmtii}^(Dmm ■ mm^p^mmM^j:^) x^o 

( Agtll, ZAPfei:') ^ffit^fc cDNA^'f 75 U-^f^^L^ C 
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Y^X^Ix (Fields, S., and Sternglanz, R., Treads. Genet. (1994) 1 
0, 286-292v Dalton S, and Treisman R (1992)Characterization of SAP-1, a 
protein recruited by serum response factor to the c-fos serum response e 
lement. Cell 68, 597-612^ ""maTCHMARKER Two-Hybrid Systemj , ruammalian M 
ATCHMAKER Two-Hybrid Assay Kitj , TMATCHMAKER One-Hybrid Systemj (VnT^ 
•fe Clontech^tl^)> ^HybriZAP Two-Hybrid Vector Systemj (Stratagene ^t^)) 

^yj^^W^Z^ DNA^^^^^fc:{iGAL4 DNA/g^lI^i:14^$-frT^e«cD 

i^^^fihmmii^. VP16 tfz\t^^\m'mmki\:xmM,tm-^r^mx^mt^ 
j4^o->*^f,7'fr7'j-S3fe cDNA $#^-r (^emrtT-*|gS^©i5' 

^'m^^^zt^i^^.mcmkt^u-Yt^^y^'^^mmzti^'c^^ho c 

^iiUTIi. HIS3 jtfi^CDflfe. Ade2jifi^. LacZjte^> CATjtlE^> 
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;i/i/7 x^—- fe'jte^, PAI-1 (Plasminogen activator inhibitor typel) itlH 

mmm^^(D^>^-^^m^m\<^xiy^^mm^tizttji<^ mmy^x^>±t 

mi^'irtJ\^}lLXVTJ\y^^ Alzmm-t^ZtifioimX$>^ («ajx.SBIAcore. P 
haniiaciai^)o Ltzt^-oX. BIAcoreH^A'-T ;*-fe>-t'-— SffiVN-SCiitJ; 

iDJ:UfT>i5^if^;^ h^^tr) ^miir5:^Si: LT(i. ^iJ^-Ss @^Lfc 

^7.)\^-yr-j \^-^m\^fz7.^ (Wrighton NC; Farrell FX; Chang 

R; Kashyap AK; Barbone FP; Mulcahy LS; Johnson DL; Barrett RW; Jolliffe 
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LK; Dower WJ., Small peptides as potent miinetics of the protein hormone 
erythropoietin, Science (UNITED STATES) Jul 26 1996, 273 p458-64> Verdin 
e GL., The combinatorial chemistry of nature. Nature (ENGLAND) Nov 7 199 
6, 384 pll-13^ Hogan JC Jr., Directed combinatorial chemistry. Nature (EN 
GLAND) Nov 7 1996, 384 pl7-9) A^^^^{C^^T:$)i)o 

mmwM. ^tsmm.n k ^ ^ > i: ^ai^it t ax t & ^^r^ ^ 

o4^x5^>gg<*:. G-GSF^S«:> gpl30 IIA^^ff $^B^o;^^U-x 

11 X. T V ^ 5 O T- tLKM ^ ffl V N T * « t) V ^ o tiMB^flci^ t4 IfflJim L T . 

^lx.{^^ BaF3 FDC-Pl ^^IsbtLtz IL3 ^#MSaft^l<Jffl-rs d A^qlt&r- 
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^ (Suda, T. et al.. Cell, 175, 1169-1178 (1993))o ttz. m7T5,V-^ 
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tf^^. -'7hU. ^n. \L^VV. >i7v. x'>hht. 

^ □ LT^nfi^tc. fe?,t^{±7K^. u < li^nti^cDm^^fi^jra^b 

li^^fi. ?L<b^J. S^^^J^ ^StSMs $^^J> #i*^J. KB^Js '^t^^;u. m 
WMMB^T-g^a-r i) ^ h {c i ^ TSil^Kb-r i> h A^^x. e) Hi) o c: ll^J 

^ o 

■^AAsWe>tL. ji^J^c^^MM. ^iJx.«T;u=i-;k *<*:fi^t{ix^y-;K 
0iJxlS:}^"U v;b-<- h 80 (TMX HCO-50 h^fffl tT^><i;^/^o 
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DNA {Cctb=i-K^tia5^®T-fenjs. ^DNA ^m.^=fmmm^'^ ^ -^m^L 
oB-eJiii^figA: (i^m eokg ^ lt) {ci5i,>T{i. 1 Bfefc 100 /zg io 

tfiSA (M60kgi:LT) JCiJVATtt. 1 Bfefe 0.1 lOOmg. ^ L < 
lil^l.Oipt, SOmg. cfci^Jift L<li^l.O;??c, 20ingT-^-i)o 

-^:J^?£{zJ:-DT^)M?5:5d^. fi?'J;t«^I^^J®?f^T-{iiimfigA (#:M 60kg i: LT) 
{Ci5l,^T(is 1 BfefcD,^ 0.01 SOmg. »^ L < TO 0.1 /tpC> 20iiig. ct»3$f 
^ L < fi^ 0.1 A^c, lOmgm^^MaMtc J: »9$S#-r§®*siJf^^Tfei)ofte0 
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Ritir- c X dp V, > iE?y COT {3 r ^ y mmm * #tH t fco^etj i: u ^ yr ^f^- , 

EI 2 AQ022781 iS^Ol^lcBai tfe NRIO (D^^T K J Wm^\>L^W&:^yr^r . 

^f)(C:Jii^«y7';^^-;^(iM---cMSUfeo ±»?5li{3. t hgpl30(Gen Bank 
Accession#NM002184.1 IL6ST)^ t h LIF g^i*:(GenBank Accession. #NM002310. 
1 LIFR)^ t h Oncostatin M ^^i*:^— h(Gen Bank Accession#NM 
003999.1 OSMR)s t h IL-12 ^^^^^—^ 2 tf-T'o.- h(6enBank Accession#N 
M001559.1 IL12RB2)^ Sl^t h NR6(GenBank Accession#AC003112)$i3iSLfco 
EI3{i> 5'-RACE> Stf 3'-RACE lCioTWe>nfeMtI$:^^Lfe, NRlO.l 0 
cDNA CD^aiH^iJ ^ ^ L o NRIO. lA^u-K-rST'^^ ^iB?'J #f IB L o 

S l/f WS ^ 5" - 7 © ^ y lE^lI T- Lfe 0 

msa^ EI4©i^t-Cfe^o 

EBii. 5'-RACE^ SU^ 3'-RACE {Cj:o-Cf#e)nfeMtl<&^^L^s NR10.2 © 

%±%.mk ©maiB?y^^ufcoNRio.2 d^z?- Kf 5 y^ia^!j*)#fiBLfeo 

07 lll6 0i^§-C$)Se 

HSJi^ RT-PCR tStCcfc hK^lCiJlt'i) NRlO.l ©i®e^^m^^e:ll*f 
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L tzf^^ $ f ¥»T- -5 0 
m9\t. RT-PCR?£(3j;!3#h Mi^Jc^jftS NR10.2 ©3te^^^^?F$^;jjf 

H 1 0 tt. It1f >:rD >>x^>i7(c^!3#t hiillfciilts NRIO. 1 cDiiiS^^ 

0 1 1 li.-t^-tf >rD >^{Cct !?#t hai§|{Cj3(t?> NE10.2 051^^^ 

01 3li. NE10.3^±ftcDNA O^Sifi^'J^^sLTco NR10.3 d^n- h'rST^ 
HI 4 lis mi 3cDi^tT-$>i., 

(1) Blast 

'N^7jfx^>g^<^7y'^ U-{z«i^$tiTVN:S Trp-Ser-Xaa-Trp-Ser^5^- 
nT^^-2> Trp-Ser-Xaa-Trp-Ser^f— 7 (WS ^^-7 ) J.^^^C7)gi5fi[{3iJV^T^ 7 
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jia^^i^{-*ji>Tws^^-7 J: t) 13-27^ = y^±gitMa-r v>as. 

'^>'^7.mm^^mLrzm§^. (Tyr/His)-Xaa-(Hydrophobic/Ala)-(Gln/Arg)-Hy 
drophobic-Arg ^:l,^^fe7'^y^E^J (J-:iT YR ^5^-7 i:^^-r ^) ^^itiUfeo 
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WS ^5^-7 


YTVQVE 


AE 


xxxm 


GT 


WSEWSP 


YEARVE 


VQ 


mm 


GY 


WSDWSE 


YSLQLR 


CK 


mm 


Gl 


tfSPWSQ 



GenBank ®nr 7^—^ '^—;:^{c^LT TblastN( Advanced TblastN 2.0.8) 
yu^yA^m^^tz^m^U^tzo ^m©^^^^ — Expect fi=100^ Descrip 
tionsfii=100s Alignments M=100 <&ffiVN;to ^(D^Ms :i<x5^> 
5: ^ L ;i T > a±©1^?^;&^£ d^IE U < ftffl 1" -5 C i: L o 

(DMrn^Mm^mm L EST 5=^—^5'^-:^. gss. htgs t^— ^ {c^ttl" 

^^mt^miLtzi^. ^om.m(Dm^i:>-^tfi. ^^^^z^w^^izM/vxi^^tztz 
to. •^-^TJiizx^ztii:x±mmmMim^Ltzo ctie.6DSS{3j:t)s ± 
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:^m^x\tw^'ETr^3L^>^^imntLX}i h gpiso. :sz;ft h lij 
B^x^^^^tix\^^^zt^mnhrz^(DX'Sb^o th gpi30s ru^ 

5& o T I ^ WS ^ 5^— 7 rn — rfCffi V^ -- ^ y W 7" ij ^S^-r -tr- i/ 3 s 
U ET-PCR iZ^^X. ^^fzm^LrzcmA^D->i^n-h-T^TK>> ^IH^'J ^ 

^f— 7^=3-h--r^x=^V>Ai. iJct^ 50:?)^?, 70T^y^gST-$)-i)Ci:*^ 
thgplSO. ;RUft h LIFg^<*:0^n^tl{C-3l,NTs Mfi«J{zYR^^-7 

7$2@FJf^!3JgLT^*tTl^5■LIF g^^^:{COl^•C^i. YR ^5^-70^#i4 
$#igLs 2®fifi (C5t55g{i|) ®E?^J<£ffll'^fco J.>l±®ia?iJ$:MFB^jS:i: L> Tbl 
astN (Advanced TblastN 2.0.8)7'D ^7 A§:^v^fc:^?^$, GenBankCgss (Ge 
nomic Survey Sequence)^ Slf htgs 7{Z^UT^'C:'&ofeo t^?^CD>'^ 

^{i fgxpect fi=50. Descriptions 11=1 00^ Alignments fiS=100j $ffl^,^;to 

*)^TSj5;i,ci:i:. ±iBO YRt5^-7. RUMS "E^-yo^^^^^mUtb 
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tkMM^tLX Genlajok Ogss. SlJ^htgS7=— ^'^^;^$jl^RU7t:SE&li^ Ztl 

ZtlZj^^Bo :^m^r(D^m^^'7 ?i-^X' ("Expect M=50^ Descriptions fi=100. 
Alignments fii=100j tLtzMAlt. 15132 1 (DmmMl^^mm^t Ltzm-^ 

t) ^mm^m^iifimmxh^tzib. ^mmm^Tuxmm^^ n-xDmmm 

YR =E:^-7t^^±izm±X^tz^>-izyV-xmmXiitj:h^tzl^. WS 
-7©iSi^jgO^{ii{45:MS^Ufe.|,®-t:$>So W±OilSiJC<t Dot-, l^a 

> Aig?iJ(Gen Bank Accession#AQ022781)<^:^^L> COitfe^t: NlllO i:^^ L 
tzo 

AQ022781 gssx-^'^-;^{c^^^i^T^/^i) 459 bp O BAG D->5l53SE 

?'JT-$>!^^ t h gpi3o. LiF^^<$:. MtKD^^T ^ yfrnmrn^nr^^tLtzm-^ 
izi6\.^X'hm^^7jkbtz^'-(D^D->x$)^tzo ^o^l^. n 7t igSE j'Jtti^ 

2MpfHz n $:^tfC:i:i:, Genomic Survey Sequence ■€CD*iCDCD§^#K±, ft 
cl;o{ci75#S~2l8#goc/t;^^;SiE^ijlc^< agiS^yj:!?. ;^7"7^;^i3> 
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Onr 7=—i^ ^—XlzMt ^MdiStlikdvanced BlastX 2.0.8)t^^^i5Cl^e^feig 

tzo AQ022781 (i YR^5^-7 i: bX[mMamm^^U WS ^5=— 7 bT[WSD 
WS] lE^iJ ^ ^±tz^^LX\.^tzZt'9. ^^CD et^lsl^g^: i: b d 

Lfeo et»I^Ig^<*:^OWS^f^-7F^{c43(ti) Ser^ScDigMi^ KXi, EPO^ 
TPOg^^. v^;^ IL-6gg<*:(zi5V^T05^^. 2 # i CD Ser TCN CD 
zi K>{Cct^T3- K^tiTV^5*s. ^fi\>M(D^}^(Om'^ AG(C/T)T$)So H 

iS^{3WS^f=— 7:miE?'J^&WLTV^fcg^^4i^□->CDJl^. TCNzih->CD 
Ser^aT-$)*Ci:As#<. AG(C/T)u K >CD Ser^Sttl^tti^ D->MS'J{Ci3lt 
5 lo©tl1i^:*>^eofco -^CT-s AQ02278lF*lCD^«iJLfcJ^=3rV>i2?iJ±{vs 1^ 
M&O'&^t- 'J rf7 ^ U;*-^^ h* r^-f T-<&aSti-L> cne> T'^'T "t-^^MO 5' -R 
ASES. 3'-EACE^{Cj|^L;^o 

( 2 ) 31- ij 7 1/ K 7*^ ^-CDlStt 

(1) {C^bfect^iC. AQ022781 iB?!Jl^{CJl:^^VVa5{u$^S!lL^ -^CDMt 

T'-lf'l' >Lfco 7'^'f x'-tt, (T^:;^|qi) CCNEIO-Sl. Nai0-S2. 

NR10-S3®3*5:. ^fe7'>^-t>X{i (±^L;^fRl) t: NRIO-Al^ NR10-A2. 

NE10-A3 © 32^^^ti^-n^figL7t:o T-^-f v-O-^ggtii, ABI ^tCD 394 DNA/R 

NA Synthesizer ^r^fflts 5'-5fe^ h ^) ^ }V&mw$k{^^X%mLtzo ^CD^^ 0 

PC coluiim(ABI#400771){CT. ^±S0-^figMtl^)g^L;to 
NRIO-Sl; 5'-ATG GAA GTC AAC TTCGCT AAG AAC CGT AAG-3' : 5) 

NR10-S2; 5' -CCA AAC GTA CAA CCT CAC GGG GCT GCA ACC-3' (E^'J#-t : 6 ) 
NR10-S3; 5' -GTC ATA GCT CTG CGA TGT GCG GTC AAG GAG-3' (i23?ij#^ : 7) 
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NRIO-Al; 5'-agt age ttg cgT TCT TCC TCA GC.T AH CCC-3' (^^J#-t : 8) 
NR10-A2; 5*-CTT TGA CTC CTT GAC CGC ACA TCG CAG AGC-3' : 9) 

NR10-A3; 5'-GGT TGC AGC CCC GTG AGG TTG TAG GTT TGG-3' (i£^J#-t: 10) 
z:nf)7*7f ■7-i^?lJ$:igtf-r§(Cfefe■:)T^ Ell {C^sLfe AQ022781 E^J® 3 
76#iO^SIl(c•^v^TM{cc i:j®^t> ^O^HizMJ^st^ NRIO-Al 7*7 -f 
T-E?'J®1 imBOi^m^gizWmLtzo ^tz. AQ022781 iE?'JF*3{C*i{t-2.;^7- 
7 > > -fe > t^;^ m^^iO^M^ D ^m°S^-C ^^tz. g/J^x V >g|5-&(i 
211#i©^Saipf, 399#gM« c^T-T$)^)^ ife© gt i2?fjip > h p > 
T-$>i)i:«ISiJ^nfeo tz^ifi. M©3'-RACES^®g¥^?fi^^J:Ds 376 #i 
®^Sn. §^V^{i 377#g®JSSgifp?)-r> h u l^iz^XT^ Z tt^mmLtzo 
t^^T. ^mfi?}{C±ia NRIO-Al r^^-7-iE^U*s /J^:i:^T•|BUfcSl5^® eRNA 
lG¥{i^ce>^cl^fe^*s CCD lIJ^g^iPCRS^t^O|^{3iEL<i^^T-t>5:^^o LA^ 
Si> 19ms® 3'-*3giE?!J*^^^a*J«C^^qIt&T-$)ofcfca;?). PCRSJiSA^iE 

L < ffl L ©.fc # X. ?> n ^ o 

(3) 3'-RACE?£{Ci5 C^^ cDNA®^^D-->^ 
NRIO cDNA <g:#gSrS fe«>{C. ( 2 ) {Ci2«© NRIO-Sl r^-f ^-^-iJ: 

PCRlCfflV\ ^fc^NR10-S2 T-^-TT-i^-i^cPCR t:^V^T 3' -RACE PGR ^gSj^^feo 
^MiiLT Human Fetal Liver Marathon-Ready cDNA Library (Cloiitech#7403- 
l)€fflV^. PGR Advantage cDNA Polymerase Mix(Clontech#8417-l)$^ 

^Ltzo Perkin Elmer Gene Amp PGR System 2400 V-—YJl-^-( ^ ^— 

^-tfcim^ti^m^ntzo 

PGR (D^mts 94°CT- 4 r94»CT- 20 72"CT* 100 #j ^ 5 ^ 
r94°C-?: 20 70-C-e 100 #j ^ 5 it^ '*94''CT- 20 f})^ 68'CT- 100 #j ^ 

-}k PGR O^f^t^li. 94°CT- 4 r94»c-C 20 70'"CT 100 #j ^ 5 -tf-f i^J]y^ 



wo 00/75314 



PCT/JPOO/03556 



- 49 - 

r94-CT-20#. 68'CT-100#j ^ESit-f^;!/. 3 ii^JIi'Cl,zxm 

^#^>tlfc2«^<^PCEltI{i^;5i:%^ pGEM-T Easy vector(Promega #A1360) 
{C+^7'^^P-->^L> maE?'J<&?^^Lfeo PGR iHigJXD pGEM-T Easy vector 
CDi^Il^x.li^ T4 DNA Ligase(Proinega#A1360)(CJ;oT. 4'C/12 ^F^OSJi&^joZ: 
^^feo PGR Stii: pGEM-T Easy vector Oite^$mx^*:{i. ;*;Jia«fcDH5 a (T 

MSiJtUi. Insert Check Ready Blue(Toyobo#PIK-201)$^^,^7^:o ^^{3. ^SIB 
¥](D^^izi±^ BigDye Terminator Cycle Sequencing SF Ready Reaction Kit(A 
Bl/Perkin Elmer#4303150)$i^ffl L^ ABI PRISM 377 DNA Sequencer iz^^xM- 

y^^i>^yiriz^mt^m^(Dmmx&^. zom^ntzm^iii^. 3K:^^fc{cNRio 
<D^^i^&m.mx^^m^misbtzo zzx. mMm.mw.^^ts^\.^ou 

LIf-S cDNA^o->:&NR10.1 t^^L. mMilM^^«^L7&V^^^.^ ORF 
-h'-fi) cDNA i5'D->:^NR10.2 ii^^T S C iiT-ES'J tfco 
(4) 5'-RACEi£t:J:i, N5l5^ cDNAO^J7D-->^^ 

M10(D±§:cdUt:^mt^rzSbiZ. ^»J2©NR10-A1 7*^-r PC 
R {Cffll\ $;^c. NR10-A2 r^' -( ^-^-}k?Cl {CfflV^T 5' -RACE PCR ^^iSi^fco 
3* -RACE ^^mzmMtLX Human Fetal Liver Marathon-Ready cDNA Library 
$:fflV^. PGR Hi^tcli Advantage cDNA Polymerase Mix Ltzo Perkin Elme 
r Gene Amp PGR System 2A00 -^-^JlV^ i7 ^-^^mu (3) tmmo PGR 

^i^xmmitz^M. ^m^o"^^ xco^fji^ ?cimmifimibtitzo m^titzs 

mm(D?Cimmt±X. mj^^mm. pGEM-T Easy vector (Cl^r^D-^>^^L^ 
i^mmii^^^Ltzo PCRM^^® pGEM-T Easy vector ^(Dmi^Xit. T4 DNA Lig 
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asetZctoT. 4°C/12I^P^O^J!&Si5Cl^cofco PGR St/ i: pGEM-T Easy vector 

tz. ^Bi^m^^i^cDmm^mv^tmmz. insert Check Ready Blue ?:fflV^feo 
igaiE^|J©^*^{ci^v^T^)^ BigDye Terminator Cycle Sequencing SF Ready Re 
action Kit ^^ML. ABI PRISM 377 DNA Sequencer (c J; oTl¥*r^llii5L;to 

m^mmizm^ti>ztifipmLtzo ccr-. smmomwrntj^^v-f x^^s 

Ltzm^it. 5' -RACE ®#ftSJi&#^^±Tfeo:^cCi:{Z^B-r:5;ttoT-^»3x 
T.T-'p^ X^m^i:im^Ltzm^-V^^-^s^mi^M^titzo Cti^3 
^MO 5' -RACE m^cDo ib.m^Mi^M^^M^^mLtz cDNA o->T-^oT*v 
^±:S0 5'-*^ta:ffftAs;S^T-l^=^f:A^ofeo ^t. (2) ® NR10-A2 
— ^-iJjPCR NR10-A3 r^-f x'-:^-^>:PCR{CfflV^fc 5'-RACE PGR 

^tzm-^X^mWI^^Lifim^titii^^tzo 5'-RACE#:lS 

(±«a;^|pi) {cTffiiH^Jo nrio-a4. su^ nrio-a5 :ir u u" :5f K 

-i-^-^m^Lfzo 

NR10-A4; 5'-ATC AGA TGA AAC AGO CGC CAA GTG AGG-3' (IH^'JS^ : 1 1 ) 
NR10-A5; 5'-TGG HT GAG AGG GAA AAT CTT AGG TGG-3' (iB?iJ#^ : 1 2) 
±iai5iei{c Human Fetal Liver Marathon-Ready cDNA Library ^^^t LT.N 
R10-A4 7'^'i' PGR izm^K NR10-A5 T'^-'T PGR t^Ufe 5' 

-RACE PGR ^mmLtzo PGR^f^. -9-^^ P-^>^;^?£. SI/^SE?'J©^^:^ 
^{i (3) {c^^^ofeo L/{pL^i:tfe)x^aia^'J^?*^Lfc3^^. ±iBO NRIO-Al 
7*5 'fT-, NR10-A2 SU^NR10-A3 r^-T ^->&fflV^Ti*c:^(;-^fc 5 

'-RAGE PGR h±<|5ll;iE5^iJT-f^fi^]i&W^Lr<.>i), ^^±MmLiP^#e> 
n?S:iPofco CCDJ^SiiUTs NRIO mRNA A«C<Da5^-C5:i*:]^<^«ii^i:'5fc4?) 
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^ij I:)- g/c V ^ 7t ii) {c PCE ^ PI§ L T V n ^ qJfgtS t^^^i^titzo 

Fp^M*^^SlS^*)5t^#^e>ni)fci*s d^mizmtJ^o^zmm^Maan Placenta 
Marathon-Ready cDNA Library(Clontech#7411-l){C^M tTffiV^^ d i: i: bfco 
dd-et h Placenta S*0*J*4$:Mif^UfcB|fi|±^jge(Ds RT-PCE^tCj;?) NRIO 

( 5 ) 5' -RACE -ii ® M^fl«J#:l L «t 5 N cDNA © ^ o > ^ 
^±:lNR10M11-i. cDNA^o->©N*5gia3?'J<^#IS-ri)fci!){C, (4)CD 
NR10-A4 7*v ^ -e-^-iJ: PGR ^fe. NR10-A5 "^-^ ZL^J;: PGR Cffl 

V^T 5' -RAGE PGR ^iSJ^feo BulI©SE&t J; »3 . ^Mt LT Human Placenta Mar 
athon-Ready cDNA Library ^fflV^fco PGR H^tli Advantage cDNA Polymerase 
Mix ^^^MLfeoPerkin Elmer Gene Amp PGR System 2400 tf— x';Ht-r ^ ^— ^ 
mmL. TIE® PGR ^^4^7: 5' -RACE ?Cl Klia^^mmi.tzm^. ^-'fe-^-'i' PC 

. -d: PGR (D^^i;^:. 94"CT- 4 20 f}>. 72"CT- Z^j^S i^-T rg 

A'C^ 20 70"CT- 2 ^JK r94°CT 20 SS-CT 90 #j ^28-9- 

72''CT- 3^. j5ctt>-4°C{ZTl^^T-$»i>o 
PGR ®lfef^l=(ix 94°CT 4 '"94'CT 20 70-CT- 90 ^J>j $ 5 V-^ ^JK 
r94-C-e 20 68"CT-90f>j ^ZSV'H 'i^JK 72"CT3i^. ^ J::U rCX-m^^l: 

m^titz?CimWtmMm3 izm\ pGEM-T Easy vector tit 7 ^'□--V^ 

1t-h^it®^»iH^<J®^^$^:d^^•^feigm^ ^^ftNRlO cDNAi'O-X^DN 
*SgiE?'J$^A.TnN5Z i:^^.4?)feo Z(D 5'RACE-PCR ©igm^ ^^Ttfc^SE 
?'J >^ ( 3 ) tZiJ 0 ^T t 3' RACE-PCR Mtl©^SiE?'J h ^^^t ^ZtiZji 
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^^Ltz NRIO. 1 cDNA (Di^M^n (iS?'J#^ : 1 ). ^Jf^filfizi- Kf S T^^ 

mmm [mm^: 2) iirns-stc^To ^tz. ^^l^nricz cdna©^^ 

E^'J Wm^: 3) "^flt^u-Yt^yK^mm^l (iE^J#-t: 4) 

NRIO cDNA ±^*ie^fj$?*^ tfcJSmx HI Lfc AQ022781 281 #gO 
^Sn {cov^Tttv IEL<lit T-$)SC:a:*5B^e>*»i:«Jofco LA^L. 376 #i 

■et'5c^^o dixtt. gss 7=-^'^-;^(Dtf$S^4H±^ F^Miibfe AQ022781 lE^iJ® 
376 S i ® n ^aiE^J [an/gcaag] i^s Hl^ t li [ag/gtaag] T- ^ ^ i: JtSO $ ti 
SoNRlO.K SUfNR10.2O±^SE?!l^^^Lfe,^^. M#{iCorp1Mi:^d:c 
^^mtiiT.y'p^ 'yyir^^vthc^, mmi^.r^-^ i^yifizii^x. ^ti^ti 
± < L i ^ V >(cgM L ^ JUI^O C liM ^5: ^ T ^ y ^iE?'J $ □ - K L 

T^^?^:o-^>;«it± NRio.i itB52ys.ymiy^^^^^mMmmj^m^=&nij:.^>^ 

K1-i.c:i:ASDj|g-efe!3> ^fes NR10.2 {ci5V^T{i252 7'^ 

5fe-rNR10.1. SZ7NR10.2 ®^iiL;^i«^^^t::fcV^T. 
O Met e, 32 te© Ala^ -C v ^7:^;^iE^!lT ^ 5 ^SiJ ^ n -5 o C 

l^ii® Met J: O^-r^^:^ 2&0<4fi{C, >7 b-AC^ih^ K>*^#?E 
t^tztd. Z(D Met ^a*^ffllf^gi^M-efei)^:M^$tL^o 43 {4® Cys 
A-f, 53 {ii© Cys. RV' 55 {5® Trp ^^tT^b^s U Kig^gp{4iE?iJ 

trfet). ^^iz SI iiLt 94{4©Cys^Sa:ffeO^^^^^>S§<*:^>A--{c^, 
ct<«?^^tlt Cysa«©#!3ilL^jli^^Nl-o ^V^T 137{jii: 138{iit:^Sg|-r 



wo 00/75314 



PCT/JPOO/03556 



-53- 

^?ron&t. 157tt©T^p^S,S■e{CckoT^ Pro-rich 

iy^U^^nxiS^. 210{fi[O lyv-b^ib 215fi[CDArga*^T-A^BulBYR^f— 7{c 

li^-r^o 224fi[® Trpi^c, 228firO Ser^S^-^fzaMfi?]^cWSXWS-bo 

Z CT% NfilO.2 {CibH^Ttt WSXWS lE^iJ®^. 24 T ^ y ^^U- K ^*:0^± 

^^^L'&tVV RJ^^4'^^4^x5^>gg#:^MB$z^-^'LTV^-5o NRlO.l 
{Cjb*V^T^i. ±iB®^^#^^-7(zM^, 533 He 556 {40Leu^S 
^T© 24 T ^ y^t^MS^MJiaMSil hV -Y >^«*LTVV^o ^ ^.tc.^© 
il^©iBJ!Srt^^{Cib'{j-S^ 571^, 573te©ProSaii. ffe©'\^:t<x5^ 
>§S<*^^>^N*-{C*)J;<iSi^$tlfe Box-1 ^>-fe>1f;^ia^!| (PXP^^-7) 

2^^^^^^ff-r^fci!){c. RT-PCR^{CJ:S mRNAC^^iJb^ff ofcp ET-PCE |$;|?f {z 
ffiVv^feii)©7'^'rT-i:LTx TiBE^iJ©;^ U If 7 U;t5^ Kr^-T v-$if 

fctc^fiicbfeo -fe>;^iii (T.^;^iqi) r^-r v-^ lt NRio-so r^-r 

7>5^-fe>7{i (±m:^[ql) r^^T-iiLT NRlO.l-AOv St; NR10.2-A0 
7•7^T-$:fflV^fco 7-7^T-®^fK, SlJ^)liiitt|lli^J 2 {Cttf^fco TlBr 
7 -r T-© ^ t> NRIO-SO li. NRIO. 1 i: NR10.2 ©^tiliBJ'J±{ciSit Us S fex NRl 
0. 1-AO li NRlO.l ^^&5E?!J±{C. NR10.2-AO It NR10.2 ?^M&^3lH?ll^ tC 

hNRlO-SO; .5'-GCA TTC AGG ACA GTC AAC AGT ACC AGC-3' (iB^J#^ : 1 3 ) 
hNElO.l-AO; 5'-AGC TGG AAT CCT CAG GGT GGC CAC TGG-3' (E?'J#-t : 1 4) 
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hNR10.2-A0; 5'-GCC CAT CAC CAG ACT AGA CAG GAC GGG-3' (iE^iJ#-^ : 1 5) 
^MtLX. Human Multiple Tissuue cDNA (MTC) Panel KClontech #K1420- 
l)^ Human MTC Panel II (Clontech#K1421-l). Human -Immune System MTC Panel(C 
lontech#K1426-l). Human Fetal MTC Panel(Clontech#K1425-l):£fflVNfeo P 
Ca {zli Advantage cDNA Polymerase Mix(Clontech#8417-l)<£ffi^/^^ Perkin Elme 
r Gene Amp PCR System 2400 V—^Jl-^^ ^ ^—^^mLtzoMlOA OD^HiCDtz 
d^)(c[NE10-S0 J^NE10.1-A0]$s t NR10.2 ©^^tbOfeto(C[NE10-S0 ^NEIO.2 

-AOjr^^v— fevy f^-^ti^nfflVNfc, vci ^mit. 94°CT- A ^9rcx- 20 

72-C-e l^j i7ji, r94-c-c 20 #\ 70'CT- 1 ^5 1)-^ rg 

4'CT-20fX :§:ZiV^^)K IZ'CXZ^. :io^Xf <D 

Rumm^M<D mRNA {c*Jl^Tls^-«©«j5ee*J:&ite^^^^^:^m$nfeo^ 
ntz^LSSJz^i-ctatcNEio.i om^s m^^^mnfi^iii^titzmms Rum 
mM$nT*D^ "^(D^mmiziti^^tjimmi^msb^ntzo t.tzm^izmm 

Ltz±X(DmmiznLXs t h G3PDH7•7^T-<&ffi^.^±iHPCR^^it:{CT/^'i7;^ 

> yjgfe^ G3PDH 0^31$:|^iiit- 5 C i: T^ ^ii)^M mENA ©u 
>y}imx^^<t (Normalize) ^tiX^^^ Zt^mULX^^^o i^iT^ NElO.l 

(D^^^^mii^tkia^fitzmi^^^mtit. t h^«:T-tt. mis^. 3^^. 

<^mt'mif)^t. ttz. }ihstw^zi5\.^x^. ±<^mtm&>^titj:i3^-^rzo 
zzx. ^ih^titzn-?ammm^(DV'< xits neio.i©ji^48o bp. ttz 

NEIO.2 {c:i5i,\T{i 243 bp T-feO, c:Jtli^^Lfe^h,^tiomSE^>J*^e>it» 
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[^^m^Mm'P'tmzisi.^x^mM^Wmibi^titzZtit. NRIO i^^^MjSLTf 

NRIO. 2 (D^^^^mi^±x(Dmmx'^tii^tirzztit. m^Mm.t Ltzm^^ 
m^ri±x(Dmmzi^\.^x. m^^^^-t^^immm^i^m^^ti^oim^^t:^ 
|gLTv^i)o tztz. ^^mmm'^n^oms^miziiux. ^co^tgi^^fs^^^ 
-t^tzsbou^mm. RV'MiKmtjiT. > ^mmi^^ntjiiDti^ ztizx 

mmm 2 tcijjt^ et-pcr iz^^xmrn^ntzm^^^i^mmtMOARu^i 

tm\^iz. n-?cim<^^^M^iz^t^-r^ztx. \ih^mmmizi5{i-^M^^ 
^m.(Dttmm^m^m^M.^tzomm(D rt-pce m^^Tija—x^)imM^w^. 

Hybond N(+) (Amersha]n,cat#RPN303B)fta^t:^-r □ >J5it:yD «y5^>f y^iTL. ^^ 
-r r'J^'l'-l2-i/3>{C^Lfco NRlO.l SrJf NR10.2 ^tl^ntC^^fi^jJ&T-D- 

ytLx. mMmsizxm'^titz. ^n^tLOcDNA»fM-<&ffli^fco rn-roii 

^li^Mega Prime KitCAmersham, cat#RPN1607)$<^^ U[ a-32P]dCTP(A]nersha]n, 
c at#AAOO0 5 ) t: i: t3 T ^ :?!- 7' ^ V h - ril il U fc o / N r U -b" - 3 > {3 (i 
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Express Hyb-ridization Solution (CloIltech#8015-2)«:ffl^,^^ SS'C/3Q ^(Dyv 
/N-f ^'J^-f -lf-v3 >©^. ^^t4^-&fe1iiSgro-y^Jn^s 68"C/120^© 
A^r'J^^H:-i>3>$|||£Ufco (1) Ix SSC / -0.1% SDS, Mi^T: 5 (2) 
Ix SSC / O.U SDS.SO'CT 30:9•^(3) O.lx SSC / 0.1% SDS,50«CT 30 :9-£D5fe{4^ 
{CtiJfef^Sr^D^^ofe^. Imaging Plate(FUJI#BAS-I II) (cE^^-a-, Image Ana 
lyzer(FUJIX, BAS.-2000 II){CJ;^T. miOn^mjii/^^Jl^^iiiLtzo 
NRlO.l (D^m^m^mi OJc; NR10.2 cD^^tBMH^m 1 t^■rJl^3^ 

RT-pcR ct o T till ^ nfe PGR mmt.±x NRio. 1 scjf NRio. 2 ^n^n 

^M{3r3V^T^)^ luiMo^ffi^^J$-r5^)©T-$)ofeo — RT-PCRS^-9"tf> 

"p^m ^ I ^ o tcnmm. Rv^mxm'it'^xu: nrio . i o^j^;??-^ < ^tb ^ ti^s 
:[mMm4] y-if>rp<;/7^^>^?£{ci5NRioiie^^^i?iff 

§t hEglx SU^t KSm^tciiltS NRIO ©3gfi^^S^1tS®l?^lf i:> NRl 
oe^-tf-rXOlSl^^ifi^i: UTx y— tf>^P -yx-f >^^^{Cct^ NRIOjIIe^ 

^^^$:©#^Efi.nrt6t4{cov>T*1^i>t$:fec:j5:ofco iTo >;/ h {c Human Mult 
iple Tissue Northern(MTN) Blot(Clontech #7760-1)^ Human MTN Blot II(Clon 
tech #7759-1). Human MTN Blot III(Clontech#7767-l)s Sl5 Human Cancer Cel 
1 Line MTN Blot(Clontechm57-l)$:i5efflt/co 

ru-yizitmmmi (5) izxm^titz. s'-raceh^o cDNAif>^-^l:ffl^/^fco 

yu-ycDmmiimMmsmm. Mega Prime Kit ^fflV^[a-='2p]dCTP izjir^X^ 
i/^T^ V h-rm^Ltzo M-f r U ^-Y -fe'-ix 3 Xzli Express Hyb-ridizati 
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on Solution BS-C/SO ^cD7"L//N-r T*'; ^-f -If— 3 >0^. 

tzm^ru-y'^m^. s5'c/iemm(D^\^ -^z-i^ay^ms^Ltzo (i) 

Ix SSC / O.IX SDS,gi^T- 5 ^s (2) Ix SSC / QAX SDS,48"Cr- 30 (3) 0. 

5x SSC / o.n mAS'cmo^cD^mzx^r^^^zrjir^tzm. mmmmiz im 

gins Plate tC^LTS^^-^. Image Analyzer ^^^t^ZtX. MlO^m^ 

tzo WMh\.X. tf>^*fi£®Ji^. ET-PCR b-<;i/i:ltg« LT^^iB^J^A^A^ 
* »3 ^jIMO^ V^ mENA ^^^t^ ^ti}^X-^^Jiiy^tz^(Dt%^^tl 

[m^ms] 7*7-^;^^ >j-->^ 

±iB© NRIO igfe^O^±ft cDNA ^^iCD5iM{±. PGR o - - > ^ t J; § 
ifimi'^'^titzo dtie* PGR ^□-^>y 5:^5 c:^Cr3:tJl^> ^OMtliH^y*{c t 

«u{^.'^^^As^^-ri.^l^^^^T-v^i)o ^CT-. mm^X'izm^ntz cdna 
y^v - tc^-r i) r ^ - ^ 7\ r ^J'V -fe*- V 3 > $ i5 c :^e<j5ti£^®s 

#^^§£J^fco RT-PGRtZctS NRlOite^^^l^Oi^^. NR10itfe^^^*s^ 
tt>(^tifz. t hfl&^cDNA^-r r^'J-(Glontech#HL1144X)^ffll^. r^-^^^ 
|J-->^•^^Tofco 7'o-:rt:{±Mi5i«. ^JS^'Ji (5) {cTi#e,tife. 5' 
-RACE»OcDNASfit?:^V^feo ro-yc^^ttlUg^y 3 ISJ^i, Mega Prime K 
it ^ffi^,^[a--^P]dCTP tctoT^i/;^^^ V h-T'^iSLfco /n-T r U ^-f -If- 
i/3>lc:li Express Hyb-ridization Solution eS'C/aO ^©7•b/^'r 

u^-f-tf-i/sxz)^. ^^t^^-iJ-fc^ig7-D-7'^jDx.> es-c/ie i^Fb^cdm-t 

^U^^-l2-S/3>^|IMLfco (1) Ix SSC / o.n SDS, (2) Ix 

SSG / O.n SDS.SS'CT 30^. (3) 0.5x SSC / 0.1% SDS, SS-CT* 30 ^O^f^ic 
TiJfe^^iJC^c^fc^^ X^^-f ;bA(Kodak, cat#165-1512)tS)t NRIO lltS 
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[llii60iJ6] >;;tf> k;^^ ';-^>i7 . 

(1) NE10^p<5^S<*:O:^^ 
NRIO {c1^^fi<J{c/g^t^§S >J > h\ iP*.ifM's^:l<x5^>$:fj^|^:r-Sfc«?)0 
;^ ^ U > SM^r ^ o Tfe-r glO t NEIO . 1 Olfflia^^J^ ( 1 {4® Met A* e. 
238&OGlu^T-> feSVMilffiCDMetA^f, 532<i[OGlu ^T) Hrii cD 

NAE?y<&PCR(Ccl:oTiii|its DNA»>t^K^O^^ :^ai5^>gS<$:©m 
SMi!Sl*l^m<&:3-K-r5 DNA ir^-i:^ > 7 b-AtJ^-^^-it^B 

^O+ipf* t h TPO S^{*:(Huinan MPL-P)$il$^ LTffl^^5o tf^lD^. 
t h TPO ^^^©mMMS^li<£^tf^flaf^^J^;&u- DNA iB^U^ PGR 
{Z <t o Tiiil b fc^. NRIO. 1 - K T 5 cDNA IfiJiJ -< > 7 b - 

AT-^^^i±. DfiLUlMflST-^^gqltgTkT-vT:^ Y-<^^- (pEF-BOS) izMX 

t^o mmbtz^m^i7 ^-tipif-Mio/m-i tmt^o mm^ti^ nrio/tpo- 
R ^)<^^^iii(Dmm(Dm^m^m 1 2 c^n-To nrio/tpo-r 

^^M) hit{ziiMB^fl<#t4«» Ba/F3 izmXLX^U^m^'^tz'^. 8 
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(2) NRlO/IgGl-Fc Rl^l4iii!^^>>'-^^M£D^^ 

WM^'^M'J:*f> KOgl?^. ^StNliBIAcore (Pharmacia tt) ■^'i7x;^ he? 
x;^^>^iCct.Spr^t4iJ*-> h-0t^tb{Cf)Jffl1--^< NRlO/IgGl-Fc qJ^ttSi^ 

^>7■?^:e©illm$:^TOo njs^je ( i) T*^^LfcNRio.i(Dm^^^ ( m 

OMet ipt) 238ffi©Glu 1 ffiCD Met 532 {iCD Glu ^TO *n 

-Kf i. DNABfM-^rt h^g^o^U > IgGl ©Fc ^J^<&u- h-rS DNAif>ti: 

i!!^ia?'J$:<^^-ri.o^SUfc NRlO/IgGl-Fc i^zi- h'T-S ^1^1416^^ 

7*7 K'^^^- (pEF-BOS) izWXU mmLtz^m^^'^-^m-MlO/lg 
Gl-Fc i:S{^(tl.o c:® pEF-NElO/IgGl-Fc $iiilLi&tl«{c^^J^m$it> 

I5tth IgGl-Fcm^ffilNfe^igW. $)SV^{i7'7^'Xx'f 
mmm^-^m KOi!tl^> ^i) V^tt BIAcere (Pharmacia tt) ■^e?^;^ h -i? 

y^^^n<Dmm^n^o nrio.2 cdna oT^y^=3-x'r>^E?!jsffl>.\ ^± 

^' >7 U-AT- FLAG '^rf- K^u- Kf 5^aiE^U{C^^^-l±5o-e(^)i^-&®f>t- 

-^pEF-BOS/NRlO.2 FLAG i::SftltSo«^Lfe^3^'^i^^-4'®*f AffifK-NRlO. 
2 FLAG 1 2 tc^f o CIO pEF-BOS/NElO.2 FUG ^iii?LI&W 



wo 00/75314 



PCT/JPOO/03S56 



- 60 - 

[mmm7] NRio.site^cDmgi 

(1) 7t-';zf7^i/;?i-5=- h-r^-r T-oistt 

mmz. NElO.l cDNA®maiB3?'JF*l® 5' -UTE sties' -Uraas&^jllKt^ T!3iE 

iSltUfeo r^-r (2) {Cii^ofeo IP*>s ABItt©394 

DNA/RNA Synthesizer tr^ffl U^ 5'-5|cJg b 'J 5^;i/S{\]-iP^{4^{CTIimUs ^(D^. 
OPC colu]nn(ABI#400771){ZT^ ^±:R®-^fiJcEtJ<&3li^Lfco 

NE10-5UTE(SN);5'-CCC CTG ATA CAT GAA GCT CTC TCC CCA GCC-3' (ie^J#^ : 
1 8) 

NE10-3UTE(AS);5'-CCA GTC TTG GGA GAT GGT TCT CTT GGG GCC-3' : 
19) 

(2) PCE^P-:r>^ 

. miQ<D^±s.m^MUT^tztbiz. mmm7 n) (Dmo-zmy^^^- 
^-^z^T.yp^-r—izm^^K ^tz. NR10-3UTfi primer ^T>5^-fe>;:^ 7*7^^— 
i:LTffiV^fePCE ^P-->'^^M.^tzo ^mtLXEman Placenta Marathon 
-Eeady cDNA Library(Clontech#7411-l)$i^ffl L^ PCE ||i^{cii Advantage cDNA 
Polymerase Mix(Clontech#8417-l)$:ffiVNfce Perkin Elmer Gene Amp PCS Syst 
em 2400 V'-^JlV'^ ^"p-^^m Us 94'CT- 4 f*94»CT- 20 72°Ct: 90 #j 
^ 5 r94«CT- 20 70-CT- 90 #j 5 5 f-^T ^ )\^. ^^AXX 20 68°C 

T 90 ^i>j ^ 28 1^-^ 72'CT' 3 JlU^ mzx^^. (D^^ ^ 

n^titz Kim.m±'mm l ( 3 ) pGEM-T Easy vector(Promega #A1 
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360){c^t7■^:7D-->yL^ i^Min^^^Ltio PGR gtl® pGEM-T Easy vect 
or '^©MJfex.Ji. T4 DNA Ligase(Promega#A1360){c icT. rC/lZ mmcD^.^^ 
iJC^Cofco PGR m^t pGEM-T Easy vector (DMB^m^ti^li. ^^MM^DHS 

alpha(Toyobo#DNA-903) <&^^Kfem-r i) C ic J: ^ T^i tifco t tz. iil5^M 
^fex.{*:OM^iJ{C{i, Insert Gheck Ready Blue(Toyobo#PIK-201)^ffil^feo ^ ^ {3, 
:gSi£?!jCD?^^(Zji,. BigDye Terminator Gycle Sequencing SF Ready Reaction 

Kit(ABI/Perkin El]ner#4303150)^^£ffi ABI PRISM 377 DNA Sequencer (Ccfc 

h erM-CDmSiB^'J^^^ff Lfe^^m^JiISii^^.$^tr NRIO CDS^ zi- K 

U^§i> cDNA^D->®^aia?"J$^^Lfeo L^U^A^c^^ ^J^^UfclE^UfcNRl 
0.1 Ji^i?)?>ti-r. ft#fl«J{c6 6 27'^y^ipe.^d;S«MM®SS^<*:gfi^ 

- K qJIg^Si cDNA C^u-y^mhtzo i^mmmt. C O cDNA ^ □ - > NRIO. 
3 NRlO.l cDNA ^o->i:ESiJLfco 

CCD cDNA ^ o->A^*A^tifcXMM^Ii.X^ft^l5I^^^X^X^MW3'£ 

) mwmm(D^m^ • 

^T^ : B:$:S^JKi^o < mm 1 Tg 1 # 3 3 0 5 - 

8 5 6 6) 

(□) «I£B (ii«itB) 1^7M2 3B 

(^N) «f£#-^ 6793 -t (FERM BP-6793) 

NRlO.l {Z^LTNRIO.3 cDNA^o->{i. K>3efgt??^£ir^7'x^> 

7 hiP^^f-So NRlO.l h MR10.3 {±^ 1/-Av7 h{CctoTi^±=3 K > 

y^lH^iJOl^^l^fci^gatt^^Tc^^Ufe NRIO. 3 Oi^SiE^'JSU^^ 
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1 4{3^L7to 

(3) NRlO.l i:NR10.3O#S^^ 

B^^fB®ilD^ NElO.l t N£10.3 l±,^±=i K >7fi^fc:i5lj-i, l^ScD^Siltcto 
T ^ l: felE^'J ^ t © T D ^ tie o r ;^ 7-7 ^ > J; e:i:]gtlO 

^i3tT•li^d^V^o ttzs -e0 1^ao^ml.m{C*J^,^T{i^ NRlO.l i: NE10.3 cDNA 

$ ^ l: T I ^ i) Rj 16^4 ^ ^ # X. f# i> o 

(1) 3t-'jif?^i/;t5^h-r7-rv-®g:th 

10- 'T >> D >$:-&figLfco NRlO-f > h n >7*5'i' gas 7^-^'>^-;^{c§ 
^^i^-CV^i) AQ022781 ©lE^iJ^^. NRIO eRNA {c{iS:¥^i^?5^V^-r > h o 
MiRL. -l2>^^|Pl (T^l;5IrI) {3|gitLfeo r^-i-^-CD-^figJi. Hffi^Jl (2) 
izm^tzo iPt>. ABI a© 394 DNA/RNA Synthesizer ^ffiffi L> 5' h U5^;i/ 
^ftin^f^CTHML^ OPC GoluMi(ABI#400771){CTs 

NR10-^> hoXSN); 5'-CTG TGT AAG TAG CAA TTG HC CCA GGC-3' (iH?iJ# 
■t : 2 0) 

(2) NR10Se^O^P^V-AV<y t:>y 

ubois B.L. and Naylor S., 1993, Genomics; 16, 315-31 9 )cD^n-enA^Cj^#e) 

mMms ( 1 ) CD NRio-'i' > h D>r7^ Y-$-b>;^r5'rT-{cfflt,\ ^ 

tz. mmmi (2) {CTf^fi£UfcNA10-Al 7*7>r-7-:&:P>5^-l2>;^y5^v- 
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tLXm^Ltzo PCRHi^cii. Advantage cDNA Polymerase Mix (Clontech#841 
7-1) ^m^tzo Perkin Elmer Gene Amp PGR System Zm -t)-—^)]/-^^ ^^—^ 
mmt. VCl^i'^-cmMLtzl^m. t h ^ n^y-A^^#:^ 5 #(z NRIO 

MB'^i^^^ti^m^^Tjkmt^ 359bp om&omi^mwm^titzo 

?aits 94'CT- 4:0-, ^9A'Cl: 20 #\ 70'CT- 60 fj>j ^ 5 i:^-^ r94»CT- 20 
68°CT-60|3>j ^Z&1)-^^)l. 72-CT-3^. *Jctt5 4-C{3T^?^. CDIfe{i|^{C 
"C^MLftzo 

n^tltzVClMMt. (3) {ciiev^s pGEM-T Easy vector (Promega 

#A1360) 13+^7'^ D-->iru ABI PRISM 337 DNA Sequencer T-OP^(Cj:o 

- vm^^(Di^mmn^mmLtzmm. mio (D^^m^^i^^ts. um^'y^ i^mA&f 

mbtzm. ^^t. NR10jtfe^CD^^^<&, GeneBridge 4 ^ i/'oi^' g >y^>1' :r 
U <)/ hV'^;f;u 93 (Walter et al.,1994, Nature Genetics; 7,22-28.) $ffiV^T 
^^Ltzo ±tm^iz. NRlO-f > h D ;5r5NA10-Al r^-f ^— fe h :£ffiV\ 
GeneBr idge 4 ^ x ^ i/ a > y n ^ y ij >;/ hv? ^ ;i/ 93 ^ i: U PGR ^ . ± 

Bmm(D^i!5>^i'^izxmMLtzo^ti^tio^uy') ^ \'iiziiif^mmmmizM 

K 1^ ;^ f http : //www, carbon .wi.mit.edu: 8000/cgi-bin/cont ig/rhmapper . pl l 

10 {±. fiiA^t^fii*:^ 5#® f^JiC^^*^^3^{3^ r^n. ^ f, v-*-wi-307i(6 

0-61 cM)i: AFM183YB8(67 c\l)a^miZ^^tiZti^mm^titzo 
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^t^tzmzm^Ltz. SFp1^iE?'JT-$)i) t h gplSO^ RUt h LIF g^^ijtfe 
x'7 7•$tLT^^^o HPt>s h h gpl30 3t{5^li^S<*:M5#qll(67.2-69.6 
cM){c-x'.y7'^tlTi>^3>t MIF ^S^*:ite^tt^fe<$:^ 5 #pl2-pl3(59.9-61. 

-:&NaiO Asc:tie>^:^0*F^Tfe-5^ ^fei*^ 5 # 61-67 cMtz^'^r^nfe 

cD4'{ci'l^T«3ie^{cJ:b^flt)Kv^^g|^lt4$:^^rcln^). h K gplSO, t h LIF § 

mBn^t^i^^mp^Ltzm.^^m^m(^m:m.:^mifi^m^titzo ^na 
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-Kf 5DNAo 
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1 ttggtggttcatggtgatgttctatatctgtgtaagtaccaattgttcccaggcacatat 
6 1 ggaagtctgttaataaaaatgatatattttaaaatttgatttagagtgttactagttc-ta 
121 **»atgtaaaagtacactaggtagtgaagaggaaaatgggaggataacgtgtggtctcca 
181 tttcagtttacgattgtctctgtcttgtagatggaagtcaacttcgctaagaaccgtaag 

MetGluValAsnPheAlaLysAsnArgLys 

241 gataaaaaccaaacgtacaacctcacggggctgcaaccttgtacagaatatgtcatagct 
AspLy sAsnGlriThrTy rAsnLeuThrGlyLeuGlnProXxxThrGlu gyrVal II eAla] 

301 ctgcgatgtgcggtcaaggagtcaaagttctggagtgactggagccaagaaaaaatggga 
^sAlaValLy3GluSerLysPhe (rrpSerAspTrpSer) GlnGltiLV3MetGlv 



361 a'tgactgaggaagaaggcaagctacttcctgcgattcccgtcctgtctgctctggtgtan 
MetThrGluGluGluXxxLysLeuLeuProAlallePro 



421 



ggctgctctgcgctaaacttggtggtgtctgcaccaccg 
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El 3 

1 CGCTTATAAATGAATGTGTGCTTAGGAACACCAGACAGCACTCCAGCACTCTGCTTGGGG 
6 1 GGCATTCGAAACAGOU^TCACTCATAAAAGGCAAAAAATTGCAAAAAAA^ 
12 1 ACCAGCATWTACTAAATAGACCATGAAAAGACATGTGTGTGCAGTATGAAAATTGAGAC 
181 AGGAAGGCAGAGTGTCJM3CTTGTTCavCCTaU3CTGGGAATGTGCATCA^^ 
241 TTTTTCACCaiCGGCATGTGTCTGTGAATGTCCGCAAAACATTTTAACAATAATG 
301 ATTTCCCAGCATAAGTGGGTAAGTGCCACPTTGACTTGGGCTGGGCTTAAAAGCA 
361 AAAGCTCGO^ACAATCAGAGTGGAAACACTCCCACATCTTAGTGTGGATAAATTAA 
421 CCAGATTGTTCTTCCTGTCCTGACTTGTGCTGTGGGAGGTGGAGTTGCCTTTG^ 
481 TCCTTTGAGCCAGCAGAACATCTGTGGAACATCCCCTGATACATGAAGCTCTCTCCCCAG 

MetliVaTrf^uSerPT^rtm n 

541 CCrrCATGTGTTAACCTGGGGATGATGTGGACCTGGGCACTGTGGATGCTCCCCPCA^ 

PrQSerCvaVftlAanLeuGlvMQtMatTTTThrTrTpAl «T.miTrpM^ i ^T^tiPf og«i-7.^n 
601 TGOUUVTTCAGCCTGGCAGCTCTGCCAGCTAAGCCTGAGAACATTTCCTGTGTCT 

CyaLyaPhaSarLeuAln Alal^uProAlaLysProGltiAsnlleSerjCyBlvalTy 
661 TATAGGAAAAATTTAACCTGCACTTGGAGTCCAGGAAAGGAAACCAGTTATACCC^ 

TyrArgLysAsnLouThi^gfstrhrTrpSerProGlyLysGluThrSorT^ 
721 ACAGTTAAGAGAACTTACGCTTTCGGAGAAAAACyVTGATAATTGTACAACCAATAGTTCT 
ThrVttlLysArgThrTyrAlaPheGlyGluLysHiaAapABn Icysl ThrThrAsnSerSer 
781 ACauVGTGAAAATCGTGCTTCGTGCTCTTTTTTCCTTCaUVGAATAACGATCCC^ 

ThrSerGliiAanArgAlaSer jCyBl SerPhePheliettPraArqlleThrllePrcAapAan 
841 TATACCy^TTGAGGTGGAAGCTGAAAATGGAGATGGTGT AATT AAATCTCATATGACATAC 
TyrThr I leGluValGluAlaGluAsnGlyAspGlyVall leLy sSerHisMstThrTyr 
901 TGGAGATTAGAGAACATAGCGAAAACTGAACCACCTAAGATTTTCCGTGTGAAACCAGTT 
TrpAr ^LeuG luAsnl loAl aLy sThrGluProProLy s I lePheAr ^alLy sProVal 
961 TTGGGCyiTCAAACGAATGATTCAAATTGAATGGATAAAGCCTGAGrrGGCGCCTGTTTC^ 
LeuGlylleLyaArgMetl leGlnlloGluTrpIleLy sProGliiLouAlaProValSer 
1021 TCTGATTTAAAATACACACTTCGATTaVGGACAGTCAACAGTACCAGCrrG^ 

SerAapIiouLysOV^^LeirArgPheArgThrValAsnSorThrSerTrpMetGluVal 
1081 AACTTCGCTAAGAACCGTAAGGATAAAAACCAAACGTACAACCTCACGGGGCTGCAGCCT 
AsnPhoAlaLysAsnArgLysAspLysAsnGlnThrTyrAsnlieuThrGlyLeuGlnPro 
1141 TTTAO^GAATATGTCATAGCTCTGCGATGTGCGGTa^AGGAGTaUUlGT^ 

PheThrGluTyrValIleAlaLexiArgCysAlaValLyaGluSQrLy3Phe |rrpSerAap| 
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^4 

1201 TGGAGCCAAGAAAAAATGGGAATGACTGAGGAAGAAGCTCCATGTGGCCTGGAACTGTGG 

Esili^^liiGlxiIiyaMetGlyMetThrGluGluGluAlaProCysGlyl^uGluI^ 
1261 AGAGTCCTGAAACaiGCTGAGGCGGATGGAAGAAGGCCAGTGCGGTTGTTATGGA^ 

Ar^alLeuLysProAlaGluAlaAspGlyArgArgProValArgl^uLeuTrpLysLys 
1321 GCAAGAGGAGCCCCAGTCCTAGAGAAAACACTTGGCTACAACATATGGTACTATCCAGAA 
AlaArgGlyAlaPrpValLeuGlixLysThrlieuGlyTyrAsnlleTrpTyrTyrProGlu 
1381 AGCAACACTAACCTCACy^AAACAATGAAOlCTACTAACCAGCAGCTTGAACTC 

SorAanThrAsnLeuThrGluThrMelJlsnThrThrAsnGlnGlnLeuGluLouHialieu 
1441 GGAGGCGAGAGCTTTTGGGTGTCTATGATTTCTTATAATTCTCTTGGGAAGTCTCCAGTG 
GlyGlyGluSerPheTrpValSerMetlleSerTyrAsnSerLeuGlyLysSerProVal 
1501 GCCACCCTGAGGATTCCAGCTATTCAAGAAAAATCATTTCAGTGCATTGAGGTCATGC^ 
AlaThrLeuArglleProAlalleGlnGluLysSorPheGlnCysIloGluValMstGln 
1561 GCCTGCGTTGCTGAGGACCAGCTAGTGGTGAAGTGGCAAAGCTCTGCTCTAGACGTGAAC 
AlaCysValAlaGluAspGlnLeuValValLysTrpGlnSorSerAlaLouAspValAsn 
1621 ACTTGGATGATTGAATGGTTTCCGGATGTGGACTCAGAGCCO^CACCCTTTCC^^ 

ThirTrpMetlloGluTrpPheProAspValAspSorGluProThrThrLeuSerTrpGlu 
1681 TCTGTGTCTCAGGCCACGAACTGGACGATCCAGCAAGATAAATTAAAACCrTTC^ 

SerValSerGlnAlaThrAsnTrpThrlleGlnGlnAspLysLeuLyaProPheTrpCys 
1741 TATAACATCTCTGTGTATCCAATGTTGCATGACAAAGTTGGCGAGCCATATTCCArCC^ 

TyrAsnlleSorValTyrProMetLeuHisAspLysValGlyGluPrdTyrSorlloGln 
1801 GCTTATGCCyUUVGAAGGCGTTCCATCAGAAGGTCCTGAGACOUlGGTGGAGAAGATTG^ 
AlaTyrAlaLysGluGlyValProSerGluGlyProGluThrliysValGluAsnlleGly 
1861 GTGAAGACGGTCACGATCACATGGAAAGAGATTCCCaUUSAGTGAGAGAAAGGGTATeATC 
ValLyaThrValThrlleThrTrpLyaGluIleProLysSerGluArgLysGlyllelle 
1921 TGCAACTACACCATCrTTTACCAAGCTGAAGGTGGAAAAGGArTCTCCAA^ 

CyaAanTyrThrllePheTyrGlnAlaGluGlyGlyLyaGlyPhoSerLysThrValAan 
1981 TCCAGOlTCTTGCAGTACGGCCTGGAGTCCCTGAAACGAAAGACCTCTTACAa^ 

S^rSerlleLeuGlnTyrGlyLouGluSerLeuLysArgliyaThrSerTyrlleValGln 
2041 GTCATGGCCAACACCAGTGCTGGGGGAACCAACGGGACCAGCATAAATTTCAAGACA 

ValMetAlaAsnThrSorAlaGlyGlyThrAanGlyThrSerlleAanPheLyaThrLou 
2101 TCATTCAGTGTCTTTGAGATTATCCTCyVTAACTTCTCTGATTGGTGGAGGCCTT 
SerPheSerValPheGluXii*'S^^i£i^ 
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2161 CTCATTATCCTGACAGTGGCATATGGTCTCiUUUVAACCCAACAAATTGACT 

2221 TGGCCCACCGTTCCCAACCCTGCTGAAAGTAGTATAGCCACATGGCATGGAGATGATTTC 

TrpProThrValProAsnProAlaGluSerSerlleAlaThrTrpHisGlyAspAspPhe 
2281 AAGGATAAGCTAAACCTGAAGGAGTCTGATGACTCTGTGAACACAGAAGACAGGATCTTA 

LysAspLysLeiiAsnLeuLysGluSerAspAspSerValAsnThrGluAspArgllelieu 
2341 AAACCATGTTCCACCCCCAGTGACAAGTTGGTGATTGACAAGTTGGTGGTGAACTTTGGG 

LysProCysSerThrProSerAspLysLeuVallloAspIiysLeuValValAsnPheGly 
2401 AATGTTCTGCAAGAAATTTTCACAGATGAAGCCAGAACGGGTCAGGAAAAACAATTTAGG 

AsnValLeuGlnGluIlePheThrAspGluAlaArgThrGlyGlnGliiLysGlnPheArg 
2461 AGGGGAAAAGAATGGGACTAGAATTCTGTCTTCCTGCCCAACTTCAATATAAGTGTGGAC 

ArgGlyLy sGluTrpAsp* ♦ * 

2521 TAAAATGCGAGAAAGGTGTCCTGTGGTCTATGCAAATTAGAAAGGACATGCAGAGTTTTC 

2581 CAACTAGGAAGACTGAATCTGTGGCCCCAAGAGAACCATCTCCGAAGACTGGGTATGTGG 

2641 TCTTTTCCACAaWTGGACCACCTACGGATGCAATCTGTAATGCATGTGCATGAGAAGTCT 

2701 GTTATTAAGTAGAGTGTGAAAACATGGTTATGGTAATAGGAACAGCTTTTAAAATGCTTT 

2761 TGTATTTGGGCCTTTCACACAAAAAAGCCATAATACCATTTTCATGTAATGCTAT^^ 

2821 TATACTATTTTO^TGTAATACTATACTTCTATACTATTTTCATGTAATACTATACTTCTA 

2881 TACTATTTTCATGTAATACTATACTTCTATATTAAAGTTTTACCCACTCCAAAAAAAGAA 

2941 AAAAAAAAAAAAAAAAAAAAAAAAAAAAA 
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1 CGCTTATAAATGAATGTGTGCTTAGGAACACCAGACAGCACTCakGCACTCTGCTTGGGG 

61 GGOITTCGAAACAGCAAAATO^CTCATAAAAGGCAAAAAATTGCAAAAAAAATAGTAATA 

12 1 ACCAGCATGGTACTAAATAGACCATGAAAAGACATGTGTGTGCAGTATGAAAATTGAGAC 

181 AGGAAGGCAGAGTGTCAGCTTGTTCCACCTCAGCTGGGAATGTGCATCAGGaUl 

241 TTTTTCACCACGGCATGTGTCTGTGAATGTCCGCAAAACATTTT^ 

301 ATTTCCCAGCATAAGTGGGTAAGTGCCACTTTGACTTGGGCTGGGCTTAAAAGCACAAGA 

36 1 AAAGCTCGCAGACAATCAGAGTGGAAACACTCCCACATCTTAGTGTGGATAAATTAAAGT 

421 CCAGATTGTTCTTCCTGTCCTGACTTGTGCTGTGGGAGGTGGAGTTGCCTTTGATGauUl 

481 TCCTPTGAGCCAGCAGAACATCTGTGGAACATCCCCTGATACJVTGAAGCTCT 

MatLygT^i iSerProfll n 

541 CCTTCATGTGTTAACCTGGGGATGATGTGGACCTGGGCACnxSTGGATGCTCCCCTCACTC 

PrQSerCyaVfllAaTiT>flnfilvMflt.MBrTrpThrTrpAiaT^iiTTTpMo i^T.ftnPT-ng^ 

601 TGCAAATTCAGCCTGGCAGCTCTGCCAGCTAAGCCTGAGAACMTTCCTGTGTCTACT 

Cya L y a PheSerriffllAlnA laLeuProAlaLysProGliiAsnlleSer lCyal yalTyrTv^ 
661 TATAGGAAAAATTTAACCTGCACTTGGAGTCaUSGAAAGGAAACCAGTTATACCCAGTAC 
TyrArgLysAsnl^uThrg^hrTrpSerProGlyLysGluThrSerTyrThrGlnTyr 
721 ACAGTTAAGAGAACTTACGCTTTCGGAGAAAAACATGATAATTGTACAACCAATAGOTCT 
ThrValLysArgThrTyrAlaPheGlyGluLysHisAspAar jCy^ hrThrAsnSerSer 
781 ACAAGTGAAAATCGTGCTTCGTGCTCTTTTTTCCTTCCAAGAATAACGATCCCAGATA^ 

ThrSerGluAanArgAlaSer jCysl SerPhePheLeuProArqlleThrlleProAflpAan 
841 TATACCATTGAGGTGGAAGCTGAAAATGGAGATGGTGTAATTAAATCTCATATGACATAC 
TyrThrlleGluValGluAlaGluAsnGlyAspGlyVallleLysSerHiBMetThrXyr 
901 TGGAGATTAGAGAACATAGCGAAAACTGAACCACCrAAGATTTTCaSTGTGAAACa^ 

TrpAr glieuGluAanI leAlaLy sThrGluProProLy a IlePhoArgValLy sProVal 
961 TTGGGaVTCAAACGAATGATTaUUVTTGAATGGATAAAGCCrGAGTTGGCG^ 

LeuGly I l^y sAr gMe 1 1 loGlnl 1 eGluTrp I leLy sPr oGluLeuAl aProValS er 
1021 TCTGATTTAAAATACACACTTCGATTOIGGACAGTCAACAGT^ 

SerAapLouLysTyrThrI.ouArgPheArgThrValAsnSerThrSerTrpMetGluVal 
1081 AACTTCGCTAAGAACCGTAAGGATAAAAACCAAACGTACAACCTCACGGGGC^ 

AanPheAlaLysAsnArgLysAspLysAsnGlnThrTyrAsnLeuThrGlyLauGlnPro 
1141 TTTACyVGAATATGTCATAGCTCTGCGATGTGCGGTCAAGGAGTCAAAGTTCTGGAGT^ 
PheThrGluTyrVallleAIaLeuArgCysAlaValXiysGluSerLysPhe trrpS^rAapl 
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1201 TGGAGCCAAGAAAAAATGGGAATGACTGAGGAAGAAGGCAAGCTACTCCCTGCGATTCCC 
iTrgSerjGlnGliiLysMetGlyMetThrGluGluGluGlyLysI^uI^uProAlallePro 

1261 GTCCTGTCTACTCTGGTGTAGGGCTGCTTTGGGCTAGACTTGGTGGGGTTTGTCACCACC 
ValLouSerThrLeuVal* * * 

1321 TGGTTGGGAATCATGGAATCTCATGACCCCAGGGGCCCCCTGTACCATCGAGAGTGAGCC 
1381 TGCACAACTTTGTGCCCCAAAGGCAAAGGATCACATTTTAATACTCATGAGGTTCTTATA 
1441 CTATACATGAAAGGGTATCATATCATTTGTTTTGTTTTGTTTTGTTTTTGAGATGGAGTC 
1501 TTACTCTGTCACCCAGGATGGAGTGCAGTGATGTGATCTCGGCTCACTGCCACCACCACC 
1561 TCCCGAGTTCAAGCAATTCTTGTCCCTCAGCCTCCCAAGTAGCTGGGATTACAGGGGC^ 
1621 ACGACCATGCCCGGTTGATTTTTGTATTTTTAGTAGAGAAGGGATATCACCATGTTGGCT 
1681 AGGCTAGTCTTGAACTCCTGACCTCAGGTAATCTGCCCACCTTGACCTCCCAAAGTGTTG 
1741 GGATTAOIGGCGTGAGCCACTGTGCCCCGCCAGTATCATATCATCTCAAGGTATCCTG^ 
1801 ATAAATTAAAGATACATATTGTGAATCCTGGAGCTACTACTCAAAAAATAAATAAAGGTG 
1861 TAACTAATACAATTTAAAAAATCACATTTTTAATGACAGTGAGGAAAGGAAAGAGGCATG 
1921 GATTGCAGGTTGATGGAGTGCTTACTAAGTGTCAGTATGGTCATTAAGAGCAACGCTTCC 
is 8 1 AGTCAGTGGCCTTGGCTTAAATCCCAAGCCyVGGTGTCTTTGGGCAAGATACCrAAACT 
2041 CAGTTCATTCTCAGCAGTTTCCTCGCATTTATTCCCCrTTTCTATATTGAAATAGAAT^^ 
2101 GTAAGTTGAGTTTATAGTAGTACCTATTTTTTAGTATTATTTTAAAGATTAAATGAAATA 
2161 ATGTGTTTAGCCCATAGTAGATATTCACTAACTGCTAGACTTCCTATTCTTATTATTTAT 
222 1 CCTCCTACTATTATTTTTAATCCTCCTTAAAGCACTATAAAATATGTAGAGTCACTCCCA 
2281 TTTTGGAAATGAGGAAACTGAGTTTCAGAGATGCTAATAAACyiGCTCAGGGTC^ 
2341 ATGTGTTACTTTTCTCAAGAGCCTTGCCCAGAGTCTGACCCTCAGTGGACGAT^^ 
2401 TGTGTGATGAATGGAAAAAAAAAAAAAAAAAAAAAAAAAA 
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1 2 



pEF-NRlOA'PO-R 



NRlO.l 



NH2 



TPO-R 



COOH 



pET-NRlO/IgG-Fc 



NRlO.l 
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IgGl-Fc 



COOH 



pEF-BOS/NR10.2FLAG 



NR10.2 FLAG 



NH2 
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Ell 3 

1 CCCCTGATACATGAAGCTCTCTCCCCAGCCTTCATGTGTTAACCTGGGGATGATGTGGAC 

MetLvaTiPuSerProGlnProSerCyaValAflnT ^uGl yMel^MetTrpThr 
6 1 CTGGGCACTGTGGATGCTCCCCTCACTCTGCAAATTCAGCCTGGCAGCTCTGCCAGCTAA 

TrPAlQlieuTrPMfttT.fiuPrQSftrT.miry.qTya PheSerLeiiiAlftA laLeiiProATat.^^ 
121 GCCTGAGAACATTTCCTGTGTCTACTACTATAGGAAAAATTTAACCTGCACTTC^ 

ProGluAsnlleSer ^yg valTyrTyrTyrArqLyaAsnLeuThr jcysl ThrTrpSerPTO 
181 AGGAAAGGAAACCAGTTATACCC AGTACACAGTTAAGAGAACTTACGCTTTTGGAGAAAA 

GlyLysGluThrSexTyrThrGlnTyrThrValLysArgThrTyrAlaPheGlyGluLys 
241 ACATGATAATTGTACAACCAATAGTTCTACAAGTGAAAATGGTGCTTCGTGCTCTTTTC 

HisAspAsn^^^hrThrAsnSerSerrhrSerGliaAsnArgAlaSer^X^erPhePhe 
301 CCTTCCAAGAATAACGATCCCAGATAATTATACCATTGAGGTGGAAGCTGAAAATGGAGA 

LeuProArglleThrlleProAspAsnTyrThrlleGluValGluAlaGluAsnGlyAap 
361 TCGTGTAATTAAATCrrcATATGACATACTGGAGATTAGAGAACATAGCGAAAAC^ 

GlyVallleLysSerHisMetThrTyrTrpArgLeuGlxiAsnlleAlaLysThrGluPro 
421 ACCTAAGATTTTCCGTGTGAAACCAGTTTTGGGCATCAAACGAATGATTC^^ 

ProLysIlePheArgValLysProValLeuGlylleLyaArgMetlleGlnlleGluTrp 
481 GATAAAGCCTGAGTTGGCGCCTGTTTCATCTGATTTAAAATACACACTTCGATT^ 

IleLysProGliiLeiiAlaProValSerSerAspLeuLysTyrThrLeiiArgPheArgThr 
541 AGTCAACAGTACCAGCTGGATGGAAGTCAACTTCGCTAAGAACCGTAAGGATAAAAACCA 

ValAanSerThrSerTrpMetGluValAsnPheAlaLysAsnArgLysAspLysAsnGln 
601 AACGTACAACCTCACGGGGCTGCAGCCTTTTACAGAATATGTCATAGCTCTGCG^ 

ThrTyrAsnLeuThrGlyLeuGlnProPheThrGluTyrVallleAlaLeuArgCysAla 
661 GGTCAAGGAGTCAAAGTTCTGGAGTGACTGGAGCCAAGAAAAAATGGGAATGACTGAGGA 

ValLyaGluSerLysPhe lTrpSorABpTrpSorl GlnGluLysMetGlvMerThrGluGlu 
721 AGAAGCTCCATGTGGCCTGGAACTGTGGAGAGTCCTGAAACCAGCTGAGGCGGATGGAAG 

GluAlaProCysGlyLeuGluLeuTrpArgValLeiiLysProAlaGluAlaAspGlyArg 
7 81 AAGGCCAGTGCGGTTGTTATGGAAGAAGGCAAGAGGAGCCCCAGTCCTAGAGAAAACACT 

ArgProValArgLeuLeuTrpLysLysAlaArgGlyAlaProValLeuGluLyaThrLeu 
841 TGGCTACAACATATGGTACTATCaVGAAAGCAACACTAACCTCACAGAAACi^ 

GlyTyrAanlleTrpTyrTyrProGluSerAsnThrAanLeuThrGluThrMetAanThr 
901 TACTAACCAGCAGCTTGAACTGCATCTGGGAGGCGAGAGCTTTTGGGTGTCTATGA 

ThrAanGlnGlnLeuGliiLeiiHiaLeuGlyGlyGluSerPheTrpValSerMetlleSer 
9 61 TTATAATTCTCTTGGGAAGTCTCCAGTGGCCACCCTGAGGATTCCAGCTAT^ 

TyrAsnSerLeuGlyLyaSerProValAlaThrLeioArglleProAlalleGlnGluLys 
1021 ATCATTTCAGTGCATTGAGGTCATGCAGGCCTGCGTTGCTGAGGACCAGCTAGTGGT^ 
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SerPheGlnCysIleGluValMetGlnAlaCysValAlaGluAapGlnLeuValValLys 
1081 GTGGCAAAGCTCTGCTCTAGACGTGAACACTTGGATGATTGJU^TGGTTTCCGGATGT^ 

TrpGlnSerSerAlaLeuAspValAsnThrTrpMetlleGluTrpPheProAspValAsp 
1141 CTCAGAGCCCACCACCCTTTCCTGGGAATCTGTGTCTCAGGCCACGAACTGGACGATCCA 

SerGluProThrThrLeuSerTrpGluSerValSerGlnAlaThrAsnTrpThrlleGln 
1201 GCAAGATAAATTAAAACCTTTCTGGTGCTATAACATCTCTGTGTATCCAATGTTGCAT^ 

GlnAspLysLeioLysProPheTrpCysTyrAsnlleSerValTyrProMetLeuHisAsp 
1261 CAAAGTTGGCGAGCCATATTCCATCCAGGCTTATGCCAAAGAAGGCGTTCCATCAGAAGG 

LysValGlyGluProTyrSerlleGlnAlaTyrAlaLysGluGlyValProSerGluGly 
1321 TCCTGAGACCAAGGTGGAGAACATTGGCGTGAAGACGGTCACGATCACATGGAAAGAGAT 

ProGluThrLysValGluAsnlleGlyValLysThrValThrlleThrTrpLyeGluIle 
1381 TCCCAAGAGTGAGAGAAAGGGTATCATCTGCAACTACACCATCTTTTACCAAGCTGAAGG 

ProLyaSerGluArgLysGlyllelleCysAanTyrThrllePheTyrGlnAlaGluGly. 
1441 TGGAAAAGGATTCTCCAAGACAGTCAATTCCAGCATCTTGCAGTAGGGCCTGGAGTC 

GlyLyaGlyPheSerLysThrValAsnSerSerlleLeuGlnTyrGlyLeuGluSerLeu 
1501 GAAACGAAAGACCTCTTACATTGTTCAGGTCATGGCCAGCACCAGTGCTGGGGGAACCAA 

LyaArgLyaThrSerTyrlleValGlnValMetAlaSerThrSerAlaGlyGlyThrAsn 
1561 CGGGACCAGCATAAATTTOU^GACATTGTCATTCAGTGTCTTTGAGAra 

GlyThrSerlleAanPheLyaThrLeuSerPheSerValPheGli^iiii^^ 
1621 TTCTCTGATTGGTGGAGGCCTTCrrATTCTCATTATCCTGACAGTG 

1681 AAAACCCAACAAATTGACTCATCTGTGTTCGCCCACCGTTCCCyUVCCCTGCT 

LyaProAanLyaLeuThrHiaLeuCyaTrpProThrValProAsnProAlaGluSerSier 
1741 TATAGCCACATGGCATGGAGATGATTTCAAGGAOyyvGCTAAACCTGAAGGAGTC 

IleAlaThrTrpHlaGlyAspAapPheLyaAapLysLeiiAanXieuLyaGluSerAapAap 
1801 CTCTGTGAACACAGAAGACAGGATCTTAAAACCATGTTCCACCCCCJVGTGACAAGTT^^ 

SerValAanThrGluAapArglleLeuLyaProCyaSerThrProSerAapLyaLeuVal 
1861 GATTGACAAGTTGGTGGTGAACTTTGGGAATGTTCTGCAAGAAATTT^ 

IleAapLyaLeuValValAanPheGlyAanValLeuGlnGluIlePheThrAapGluAla 
1921 CAGAACGGGTCAGGAAAACAATTTAGGAGGGGAAAAGAATGGGACTAGAATTCTGTCT^ 

ArgThrGlyGlnGluAanABnLeuGlyGlyGl\iLy3AanGlyThrArgIleLeuSerSer 
1981 CTGCCCAACTTCAATATAAGTGTGGACTAAAATGCGAGAAAGGICTCCTGTGGTC 

CyaProThrSerlle*** 
2041 AAATTAGAAAGGACATGCAGAGTTTTCCAACTAGGAAGACTGAATCTGTGGCCCCAAGAG 

2101 AACCATCTCCGAAGACTGG 
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<220> 
<221> CDS 

<222> (523).. (2478) 
<400> 1 

cgcttataaa tgaatgtgtg cttaggaaca ccagacagca ctccagcact ctgcttgggg 60 

ggcattcgaa acagcaaaat cactcataaa aggcaaaaaa ttgcaaaaaa aatagtaata 120 

accagcatgg tactaaatag accatgaaaa gacatgtgtg tgcagtatga aaattgagac 180 

aggaaggcag agtgtcagct tgttccacct cagctgggaa tgtgcatcag gcaactcaag 240 

tttttcacca cggcatgtgt ctgtgaatgt ccgcaaaaca ttttaacaat aatgcaatcc 300 

atttcccagc ataagtgggt aagtgccact ttgacttggg ctgggcttaa aagcacaaga 360 

aaagctcgca gacaatcaga gtggaaacac tcccacatct tagtgtggat aaattaaagt 420 

ccagattgtt cttcctgtcc tgacttgtgc tgtgggaggt ggagttgcct ttgatgcaaa 480 

tcctttgagc cagcagaaca tctgtggaac atcccctgat ac atg aag etc tct 534 

Met Lys Leu Ser 
1 

ccc cag cct tea tgt gtt aac ctg ggg atg atg tgg acc tgg gca ctg 582 
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Pro Gin Pro Ser Cys Val Asn Leu Gly Met Met Trp Thr Trp Ala Leu 
5 10 . 15 . 20 

tgg atg etc ccc tea etc tgc aaa ttc age ctg gca get ctg cea get 630 
Trp Met Leu Pro Ser Leu Cys Lys Phe Ser Leu Ala Ala Leu Pro Ala 
25 30 35 



aag cct gag aac att tec tgt gtc tac tac tat agg aaa aat tta acc 
Lys Pro Glu Asn He Ser Cys Val Tyr Tyr Tyr Arg Lys Asn Leu Thr 
40 45 50 



678 



tgc act tgg agt cca gga aag gaa acc agt tat acc cag tac aca gtt 
Cys Thr Trp Ser Pro Gly Lys Glu Thr Ser Tyr Thr Gin Tyr Thr Val 
55 60 65 



726 



aag aga act tac get ttc gga gaa aaa cat gat aat tgt aca acc aat 
Lys Arg Thr Tyr Ala Phe Gly Glu Lys His Asp Asn Cys Thr Thr Asn 
70 75 80 



774 



agt tct aca agt gaa aat cgt get teg tgc tct ttt ttc ctt cca aga 822 
Ser Ser Thr Ser Glu Asn Arg Ala Ser Cys Ser Phe Phe Leu Pro Arg 
85 90 95 100 



ata acg ate cca gat aat tat acc att gag gtg gaa get gaa aat gga 
He Thr He Pro Asp Asn Tyr Thr He Glu Val Glu Ala Glu Asn Gly 
105 110 115 



870 
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gat ggt gta att aaa tct cat atg aca tac tgg aga tta gag aac ata 918 

Asp Gly Val He Lys Ser His Met Thr Tyr Trp Arg Leu Glu Asn He 
120 125 130 

gcg aaa act gaa cca cct aag att ttc cgt gtg aaa cca gtt ttg ggc 966 
Ala Lys Thr Glu Pro Pro Lys He Phe Arg Val Lys Pro Val Leu Gly 
135 140 145 

ate aaa cga atg att caa att gaa tgg ata aag cct gag ttg gcg cct 1014 
He Lys Arg Met He Gin He Glu Trp He Lys Pro Glu Leu Ala Pro 
150 155 160 

gtt tea tct gat tta aaa tac aca ctt cga ttc agg aca gtc aac agt 1062 
Val Ser Ser Asp Leu Lys Tyr Thr Leu Arg Phe Arg Thr Val Asn Ser 
165 170 175 180 

acc age tgg atg gaa gtc aac ttc got aag aac cgt aag gat aaa aac 1110 
Thr Ser Trp Met Glu Val Asn Phe Ala Lys Asn Arg Lys Asp Lys Asn 
185 190 195 

caa aeg tac aac etc aeg ggg ctg cag cct ttt aca gaa tat gtc ata 1158 
Gin Thr Tyr Asn Leu Thr Gly Leu Gin Pro Phe Thr Glu Tyr Val He 
200 205 210 

get ctg cga tgt gcg gtc aag gag tea aag ttc tgg a^ gac tgg age 1206 
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Ala Leu Arg Cys Ala Val Lys Glu Ser Lys Phe Trp Ser Asp Trp Ser 
215 220 225 

caa gaa aaa atg gga atg act gag gaa gaa get cca tgt ggc ctg gaa 1254 
Gin Glu Lys Met Gly Met Thr Glu Glu Glu Ala Pro Cys Gly Leu Glu 
230 235 240 

ctg tgg aga gtc ctg aaa cca get gag gcg gat gga aga agg cca gtg 1302 
Leu Trp Arg Val Leu Lys Pro Ala Glu Ala Asp Gly Arg Arg Pro Val 
245 250 255 . 260 

egg ttg tta tgg aag aag gca aga gga gee cca gtc eta gag aaa aca 1350 
Arg Leu Leu Trp Lys Lys Ala Arg Gly Ala Pro Val Leu Glu Lys Thr 
265 270 275 

ctt ggc tac aae ata tgg tac tat cca gaa age aac act aac etc aca 1398 
Leu Gly Tyr Asn lie Trp Tyr Tyr Pro Glu Ser Asn Thr Asn Leu Thr 
280 285 290 

gaa aca atg aac act act aac cag cag ctt gaa ctg cat ctg gga ggc 1446 
Glu Thr Met Asn Thr Thr Asn Gin Gin Leu Glu Leu His Leu Gly Gly 
295 300 305 

gag age ttt tgg gtg tct atg att tct tat aat tet ctt ggg aag tct 1494 
Glu Ser Phe Trp Val Ser Met He Ser Tyr Asn Ser Leu Gly Lys Ser 
310 315 320 
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cca gtg gcc acc ctg agg att cca get att caa gaa aaa tea ttt eag 1542 
Pro Val Ala Thr Leu Arg He Pro Ala lie Gin Glu Lys Ser Phe Gin 
325 330 335 340 



tgc att gag gtc atg cag gee tge gtt get gag gae eag eta gtg gtg 
Cys He Glu Val Met Gin Ala Cys Val Ala Glu Asp Gin Leu Val Val 
345 350 355 



1590 



aag tgg caa age tet get eta gae gtg aae act tgg atg att gaa tgg 1638 
Lys Trp Gin Ser Ser Ala Leu Asp Val Asn Thr Trp Met He Glu Trp 
360 365 370 



ttt ceg gat gtg gae tea gag cec aec aec ctt tec tgg gaa tet gtg 
Phe Pro Asp Val Asp Ser Glu Pro Thr Thr Leu Ser Trp Glu Ser Val 
375 380 385 



1686 



tet cag gcc.acg aae tgg acg ate eag caa gat aaa tta aaa cct ttc 1734 
Ser Gin Ala Thr Asn Trp Thr He Gin Gin Asp Lys Leu Lys Pro Phe . 
390 395 400 



tgg tgc tat aae ate tet gtg tat cca atg ttg cat gae aaa gtt ggc 1782 
Trp Cys Tyr Asn He Ser Val Tyr Pro Met Leu His Asp Lys Val Gly 
405 410 415 420 



gag cca tat tec ate cag get tat gee aaa gaa ggc gtt cca tea gaa 



1830 
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Glu Pro Tyr Ser He Gin Ala Tyr Ala Lys Glu Gly Val Pro Ser Glu 
425 , 430 435 



ggt cct gag acc aag gtg gag aac att ggc gtg aag acg gtc acg ate 
Gly Pro Glu Thr Lys Val Glu Asn He Gly Val Lys Thr Val Thr lie 
440 445 450 



1878 



aca tgg aaa gag att ccc aag agt gag aga aag ggt ate ate tgc aac 
Thr Trp Lys Glu He Pro Lys Ser Glu Arg Lys Gly He He Cys Asn 
455 460 465 



1926 



tac acc ate ttt tac eaa get gaa ggt gga aaa gga tte tec aag aca 1974 
Tyr Thr He Phe Tyr Gin Ala Glu Gly Gly Lys Gly Phe Ser Lys Thr 
470 475 480 



gtc aat tec age ate ttg cag tac ggc ctg gag tec ctg aaa cga aag 
Val Asn Ser Ser He Leu Gin Tyr Gly Leu Glu Ser Leu Lys Arg Lys 
485 490 495 500 



2022 



acc tct tac att gtt cag gtc atg gee aae acc agt get ggg gga acc 
Thr Ser Tyr He Val Gin Val Met Ala Asn Thr Ser Ala Gly Gly Thr 
505 510 515 



2070 



aac ggg 
Asn Gly 



ace age ata aat tte aag aca ttg 
Thr Ser He Asn Phe Lys Thr Leu 
520 525 



tea tte agt gtc ttt gag 
Ser Phe Ser Val Phe Glu 
530 



2118 
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att ate etc ata act tet ctg att ggt gga ggc ctt ctt att etc att 2166 
He He Leu lie Thr Ser Leu He Gly Gly Gly Leir Leu He Leu Ue 
535 540 545 

ate ctg aca gtg gea tat ggt etc aaa aaa cce aac aaa ttg act cat 2214 
He Leu Thr Val Ala Tyr Gly Leu Lys Lys Pro Asn Lys Leu Thr His 
550 555 560 

ctg tgt tgg ccc ace gtt cec aac cet get gaa agt agt ata gee aca 2262 
Leu Cys Trp Pro Thr Val Pro Asn Pro Ala Glu Ser Ser He Ala Thr 
565 570 575 580 

tgg cat gga gat gat ttc aag gat aag eta aac ctg aag gag tct gat 2310 
Trp His Gly Asp Asp Phe Lys Asp Lys Leu Asn Leu Lys Glu Ser Asp 
585 590 595 

gac tet gtg aac aca gaa gac agg ate tta aaa eca tgt tec ace cec 2358 
Asp Ser Val Asn Thr Glu Asp Arg He Leu Lys Pro Cys Ser Thr Pro 
600 605 610 

agt gac aag ttg gtg att gac aag ttg gtg gtg aac ttt ggg aat gtt 2406 
Ser Asp Lys Leu Val lie Asp Lys Leu Val Val Asn Phe Gly Asn Val 
615 620 625 



ctg caa gaa att ttc aca gat gaa gee aga acg ggt cag gaa aaa caa 



2454 
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Leu Gin Glu He Phe Thr Asp Glu Ala Arg Thr Gly Gin Glu Lys Gin 

630 635 640 

ttt agg agg gga aaa gaa tgg gac tagaattctg tcttcctgcc caacttcaat 2508 
Phe Arg Arg Gly Lys Glu Trp Asp 
645 650 

ataagtgtgg actaaaatgc gagaaaggtg tcctgtggtc tatgcaaatt agaaaggaca 2568 
tgcagagttt tccaactagg aagaetgaat ctgtggcccc aagagaacca tctccgaaga 2628 
ctgggtatgt ggtcttttcc acacatggac cacctacgga tgcaatctgt aatgcatgtg 2688 
catgagaagt ctgttattaa gtagagtgtg aaaacatggt tatggtaata ggaacagctt 2748 
ttaaaatgct tttgtatttg ggcctttcac acaaaaaagc cataatacca ttttcatgta 2808 
atgctatact tctatactat tttcatgtaa tactatactt ctatactatt ttcatgtaat 2868 
actatacttc tatactattt tcatgtaata ctatacttct atattaaagt tttacccact 2928 
ccaaaaaaag aaaaaaaaaa aaaaaaaaaa aaaaaaaaaa a 2969 

<210> 2 
<211> 652 
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<212> PET 

<213> Homo sapiens 
<400> 2 

Met Lys Leu Ser Pro Gin Pro Ser Cys Val Asn Leu Gly Met Met Trp 
1 5 10 15 

Thr Trp Ala Leu Trp Met Leu Pro Ser Leu Cys Lys Phe Ser Leu Ala 
20 25 30 

Ala Leu Pro Ala Lys Pro Glu Asn He Ser Cys Val Tyr Tyr Tyr Arg 
35 40 45 

Lys Asn Leu Thr Cys Thr Trp Ser Pro Gly Lys Glu Thr Ser Tyr Thr 
50 55 60 

Gin Tyr Thr Val Lys Arg Thr Tyr Ala Phe Gly Glu Lys His Asp Asn 
65 70 75 80 

Cys Thr Thr Asn Ser Ser Thr Ser Glu Asn Arg Ala Ser Cys Ser Phe 
85 90 95 

Phe Leu Pro Arg He Thr He Pro Asp Asn Tyr Thr lie Glu Val Glu 
100 105 110 

Ala Glu Asn Gly Asp Gly Val He Lys Ser His Met Thr Tyr Trp Arg 
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115 120 125 

Leu Glu Asn lie Ala Lys Thr Glu Pro Pro Lys lie Phe Arg Val Lys 
130 135. 140 

Pro Val Leu Gly lie Lys Arg Met He Gin He Glu Trp Ue Lys Pro 
.145 150 155 160 

Glu Leu Ala Pro Val Ser Ser Asp Leu Lys Tyr Thr Leu Arg Phe Arg 
165 170 . 175 

Thr Val Asn Ser Thr Ser Trp Met Glu Val Asn Phe Ala Lys Asn Arg 
180 185 190 

Lys Asp Lys Asn Gin Thr Tyr Asn Leu Thr Gly Leu Gin Pro Phe Thr 
195 200 205 

Glu Tyr Val He Ala Leu Arg Cys Ala Val Lys Glu Ser Lys Phe Trp 
210 215 220 

Ser Asp Trp Ser Gin Glu Lys Met Gly Met Thr Glu Glu Glu Ala Pro 
225 230 235 240 

Cys Gly Leu Glu Leu Trp Arg Val Leu Lys Pro Ala Glu Ala Asp Gly 
245 250 255 
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Arg Arg Pro Val Arg Leu Leu Trp Lys Lys Ala hrg Gly Ala Pro Val 
260 265 270 

Leu GIu Lys Thr Leu Gly Tyr Asn lie Trp Tyr Tyr Pro Glu Ser Asn 
275 280 285 

Thr Asn Leu Thr Glu Thr Met Asn Thr Thr Asn Gin Gin Leu Glu Leu 
290 295 300 

His Leu Gly Gly Glu Ser Phe Trp Val Ser Met He Ser Tyr Asn Ser 
305 310 315 320 

Leu Gly Lys Ser Pro Val Ala Thr Leu Arg He Pro Ala He Gin Glu 
325 330 335 

Lys Ser Phe Gin Cys He Glu Val Met Gin Ala Cys Val Ala Glu Asp 
340 345 350 

Gin Leu Val Val Lys Trp Gin Ser Ser Ala Leu Asp Val Asn Thr Trp 
355 360 365 

Met He Glu Trp Phe Pro Asp Val Asp Ser Glu Pro Thr Thr Leu Ser 
370 375 380 

Trp Glu Ser Val Ser Gin Ala Thr Asn Trp Thr He Gin Gin Asp Lys 
385 390 395 400 
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Leu Lys Pro Phe Trp Cys Tyr Asn He Ser Val Tyr Pro Met Leu His 
.405 410 415 

Asp Lys Val Gly Glu Pro Tyr Ser He Gin Ala Tyr Ala Lys Glu Gly 
420 425 430 

Val Pro Ser Glu Gly Pro Glu Thr Lys Val Glu Asn He Gly Val Lys 
435 440 445 

Thr Val Thr lie Thr Trp Lys Glu He Pro Lys Ser Glu Arg Lys Gly 
450 455 460 

He He Cys Asn Tyr Thr He Phe Tyr Gin Ala Glu Gly Gly Lys Gly 
465 470 475 480 

Phe Ser Lys Thr Val Asn Ser Ser He Leu Gin Tyr Gly Leu Glu Ser 
485 490 495 

Leu Lys Arg Lys Thr Ser Tyr He Val Gin Val Met Ala Asn Thr Ser 
500 505 510 

Ala Gly Gly Thr Asn Gly Thr Ser He Asn Phe Lys Thr Leu Ser Phe 
515 520 525 

Ser Val Phe Glu He He Leu He Thr Ser Leu He Gly Gly Gly Leu 
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530 535 540 

Leu He Leu He He. Leu Thr Val Ala Tyr Gly Leu Lys Lys Pro Asn 
545 550 . .555 560 

Lys Leu Thr His Leu Cys Trp Pro Thr Val Pro Asn Pro Ala Giu Ser 
565 570 575 

Ser He Ala Thr Trp His Gly Asp Asp Phe Lys Asp Lys Leu Asn Leu 
580 585 590 

Lys Glu Ser Asp Asp Ser Val Asn Thr Glu Asp Arg He Leu Lys Pro 
595 600 605 

Cys Ser Thr Pro Ser Asp Lys Leu Val He Asp Lys Leu Val Val Asn 
610 615 620 

Phe Gly Asn Val Leu Gin Glu He Phe Thr Asp Glu Ala Arg Thr Gly 
625 630 635 640 

Gin Glu Lys Gin Phe Arg Arg Gly Lys Glu Trp Asp 
645 .650 

<210> 3 
<211> 2440 
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<212> DNA 

<213> Homo sapiens 

<220> 
<221> CDS 

<222> (523).. (1278) 
<400> 3 

cgcttataaa tgaatgtgtg cttaggaaca ccagacagca ctccagcact ctgcttgggg 60 

ggcattcgaa acagcaaaat cactcataaa aggcaaaaaa ttgcaaaaaa aatagtaata 120 

accagcatgg tactaaatag accatgaaaa gacatgtgtg tgcagtatga aaattgagac 180 

aggaaggcag agtgtcagct tgttccacct cagctgggaa tgtgcatcag gcaactcaag 240 

tttttcacca cggcatgtgt ctgtgaatgt ccgcaaaaca ttttaacaat aatgcaatcc 300 

atttcccagc ataagtgggt aagtgccact ttgacttggg ctgggcttaa aagcacaaga 360 

aaagctcgca gacaatcaga gtggaaacac tcccacatct tagtgtggat aaattaaagt 420 

ccagattgtt cttcctgtcc tgacttgtgc tgtgggaggt ggagttgcct ttgatgcaaa 480 

tcctttgagc cagcagaaca tctgtggaac atcccctgat ac atg aag etc tct 534 

Met Lys Leu Ser 
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ccc cag cct tea tgt gtt aiac ctg ggg atg atg tgg acc tgg gca ctg 582 
Pro Gin Pro Ser Cys Val Asn Leu Gly Met Met Trp Thr Trp Ala Leu 
5 10 15 20 

tgg atg etc cce tea cte tgc aaa tte age ctg gca get ctg oca get 630 
Trp Met Leu Pro Ser Leu Cys Lys Phe Ser Leu Ala Ala Leu Pro Ala 
25 30 35 

aag ect gag aaic att tee tgt gte tac tae tat agg aaa aat tta ace 678 
Lys Pro Glu Asn He Ser Cys Val Tyr Tyr Tyr Arg Lys Asn Leu Thr 
40 45 50 

tgc act tgg agt cca gga aag gaa ace agt tat acc cag tac aca gtt 726 
Cys Thr Trp Ser Pro Gly Lys Glu Thr Ser Tyr Thr Gin Tyr Thr Val 
55 .60 65 

aag aga act tac get ttc gga gaa aaa cat gat aat tgt aca acc aat 774 
Lys Arg Thr Tyr Ala Phe Gly Glu Lys His Asp Asn Cys Thr Thr Asn 
70 75 80 



agt 
Ser 
85 



tct aca agt gaa aat cgt get teg tgc tct ttt ttc ctt cca aga 
Ser Thr Ser Glu Asn Arg Ala Ser Cys Ser Phe Phe Leu Pro Arg 
90 95 100 



822 
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ata acg ate cca gat aat tat acc att gag gtg gaa get gaa aat gga 870 

He Thr lie Pro Asp Asn Tyr Thr He Glu Val Glu Ala Glu Asn Gly 
105 110 • 115 

gat ggt gta att aaa tct cat atg aca tac tgg aga tta gag aac ata 918 

Asp Gly Val lie Lys Ser His Met Thr Tyr Trp Arg Leu Glu Asn He 
120 125 130 



gcg aaa act gaa cca cct aag att ttc cgt gtg aaa cca gtt ttg ggc 966 
Ala Lys Thr Glu Pro Pro Lys He Phe Arg Val Lys Pro Val Leu Gly 
135 140 145 

ate aaa ega atg att caa att gaa tgg ata aag cct gag ttg gcg cct 1014 
He Lys Arg Met He Gin He Glu Trp He Lys Pro Glu Leu Ala Pro 
150 155 160 

gtt tea tct gat tta aaa tac aca ctt cga ttc agg aca gtc aac agt 1062 
•Val Ser Ser Asp Leu Lys Tyr Thr Leu Arg Phe Arg Thr Val Asn Ser 
165 170 175 180 

acc age tgg atg gaa gtc aac ttc get aag aac cgt aag gat aaa aac 1110 
Thr Ser Trp Met Glu Val Asn Phe Ala Lys Asn Arg Lys Asp Lys ksn 
185 190 195 



caa acg tac aac etc acg ggg ctg cag cct ttt aca gaa tat gtc ata 
Gin Thr Tyr Asn Leu Thr Gly Leu Gin Pro Phe Thr Glu Tyr Val He 



1158 
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200 .205 210 

get ctg cga tgt gcg gtc aag gag tea aag ttc tgg agt ^ac tgg age 1206 
Ala Leu Arg Cys Ala Val Lys Glu Ser Lys Phe Trp Ser Asp Trp Ser 
215 220 225 

caa gaa aaa atg gga atg act gag gaa gaa ggc aag eta etc cet geg 1254 
Gin Glu Lys Met Gly Met Thr Glu Glu Glu Gly Lys Leu Leu Pro Ala 
230 . 235 240 . 

att ccc gtc ctg tct act ctg gtg tagggctgct ttgggctaga cttggtgggg 1308 
He Pro Val Leu Ser thr Leu Val 
245 250 

tttgtcacca cctggttggg aatcatggaa tctcatgacc ccaggggccc cctgtaccat 1368 
cgagagtgag cctgcacaac tttgtgcccc aaaggcaaag gatcacattt taat.actcat 1428 
gaggttctta tactatacat gaaagggtat catatcattt gttttgtttt gttttgtttt 1488 
tgagatggag tcttactctg tcacccagga tggagtgcag tgatgtgatc tcggctcact 1548 
gccaccacca cctcccgagt tcaagcaatt cttgtgcctc agcctcccaa gtagctggga 1608 



ttacaggggc ccacgaccat gcccggttga tttttgtatt tttagtagag aagggatatc 1668 
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accatgttgg ctaggctagt cttgaactcc tgacctcagg taatctgccc accttgacct 1728 
cccaaagtgt tgggattaca ggcgtgagcc actgtgcccc gccagtatca tatcatctga 1788 
aggtatcctg tgataaatta aagatacata ttgtgaatcc tggagctact actcaaaaaa 1848 
taaataaagg tgtaactaat acaatttaaa aaatcacatt tttaatgaca gtgaggaaag 1908 
gaaagaggca tggattgcag gttgatggag tgcttactaa gtgtcagtat ggtcattaag 1968 
agcaacgctt ccagtcagtg gccttggctt aaatcccaag ccaggtgtct ttgggcaaga 2028 
tacctaaact ctcagttcat tctcagcagt ttcctcgcat ttattcccct tttctatatt 2088 
gaaatagaat atgtaagttg agtttatagt agtacctatt ttttagtatt attttaaaga 2148 
ttaaatgaaa taatgtgttt agcccatagt agatattcac taactgctag acttcctatt 2208 
cttattattt atcctcctac tattattttt aatcctcctt aaagcactat aaaatatgta .2268 
gagtcactcc cattttggaa atgaggaaac tgagtttcag agatgctaat aaacagctca 2328 
gggtcactca gcatgtgtta cttttctcaa gagccttgcc cagagtctga ccctcagtgg 2388 
acgatcaata aatgtgtgat gaatggaaaa aaaaaaaaaa aaaaaaaaaa aa 2440 
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<210> 4 

<211> 252 - 
<212> PRT 

<213> Homo sapiens 
<400> 4 

Met Lys Leu Ser Pro Gin Pro Ser Cys Val Asn Leu Gly Met Met Trp 
1 5 10 15 

Thr Trp Ala Leu Trp Met Leu Pro Ser Leu Cys Lys Phe Ser Leu Ala 
20 25 30 

Ala Leu Pro Ala Lys Pro Glu Asn He Ser Cys Val Tyr Tyr Tyr Arg. 
35 40 45 

Lys Asn Leu Thr Cys Thr Trp Ser Pro Gly Lys Glu Thr Ser Tyr Thr 
50 55 60 

Gin Tyr Thr Val Lys Arg Thr Tyr Ala Phe Gly Glu Lys His Asp Asn 
65 70 75 • 80 

Cys Thr Thr Asn Ser Ser Thr Ser Glu Asn Arg Ala Ser Cys Ser Phe 
85 90 95 

Phe Leu Pro Arg He Thr He Pro Asp Asn Tyr Thr He Glu Val Glu 
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100 105 110 

Ala Glu Asn Gly Asp Gly Val He Lys Ser His Met Thr Tyr Trp Arg 
115 120 125 

Leu Glu Asn He Ala Lys Thr Glu Pro Pro Lys He Phe Arg Val Lys 
130 135 140 

Pro Val Leu Gly lie Lys Arg Met He Gin He Glu Trp He Lys Pro 
145 150 155 160 

Glu Leu Ala Pro Val Ser Ser Asp Leu Lys Tyr Thr Leu Arg Phe Arg 
165 170 175 

Thr Val Asn Ser Thr Ser Trp Met Glu Val Asn Phe Ala Lys Asn Arg 
180 185 190 

Lys Asp Lys Asn Gin Thr Tyr Asn Leu Thr GI7 Leu Gin Pro Phe Thr 
195 200 205 

Glu Tyr Val He Ala Leu Arg Cys Ala Val Lys Glu Ser Lys Phe Trp 
210 215 220 



Ser Asp Trp Ser Gin Glu Lys Met Gly Met Thr Glu Glu Glu Gly Lys 
225 230 235 240 
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Leu Leu Pro Ala He Pro Val Leu Ser Thr Leu Val 
245 250 

<210> 5 
<211> 30 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Artificially 
Syntyhesized Oligonucleotide Primer Sequence 

<400> 5 

atggaagtca acttcgctaa gaaccgtaag 30 

<210> 6 
<211> 30 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Artificially 
Syntyhesized Oligonucleotide Primer Sequence 
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<400> 6 

ccaaacgtac aacctcacgg ggctgcaacc 

<210> 7 
<211> 30 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence:Artificially 
Syntyhesized Oligonucleotide Primer Sequence 

<400> 7 

gtcatagctc tgcgatgtgc ggtcaaggag 

<210> 8 
<211> 30 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence:Artificially 
Syntytiesized Oligonucleotide Primer Sequence 
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<400> 8 

agtagcttgc gttcttcctc agctattccc 

<210> 9 
<211> 30 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial SequenceiArtificially 
Syntyhesized Oligonucleotide Primer Sequence 

<400> 9 

ctttgactcc ttgaccgcac atcgcagagc 

<210> 10 
<211> 30 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence -.Artificially 
Syntyhesized Oligonucleotide Primer Sequence 
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<400> 10 

ggttgcagcc ccgtgaggtt gtacgtttgg 30 



<210> 11 

<211> 27 . . 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence :Artificially 
Syntyhesized Oligonucleotide Primer Sequence 

<400> 11 

atcagatgaa acaggcgcca actcagg 27 



<210> 12 
<211> 27 
<212> DNA 

<213> Artificial Sequence 



<220> 

<223> Description of Artificial Sequence:Artificially 
Syntyhesized Oligonucleotide Priier Sequence 
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<400> 12 

tggtttcaca cggaaaatct taggtgg 27 

<210> 13 
<211> 27 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Artificially 
Syntyhesized Oligonucleotide Primer Sequence 

<400> 13 

gcattcagga cagtcaacag taccagc 27 

<210> 14 
<211> 27 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence:Artif icially 
Syntyhesized Oligonucleotide Primer Sequence 
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<400> 14 

agctggaatc ctcagggtgg ccactgg 

<210> 15 
<211> 27 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence :Artificia 
Syntyhesized Oligonucleotide Primer Sequence 

<400> 15 

gcccatcacc agagtagaca ggacggg 

<210> 16 . 
<211> 2119 
<212> DNA 

<213> Homo sapiens 

<220> 
<221> CDS 

<222> (11).. (1996) 
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<400> 16 

cccctgatac atg aag etc tct ccc cag cct tea tgt gtt aac ctg ggg 49 
Met Lys Leu Ser Pro Gin Pro Ser Cys "Val Asn Leu Gly 
15 10 

atg atg tgg acc tgg gca ctg tgg atg etc ccc tea etc tgc aaa tte 97 
Met Met Trp Thr Trp Ala Leu Trp Met Leu Pro Ser Leu Cys Lys Phe 
15 20 25 

age ctg gea get ctg oca get aag cct gag aac att tec tgt gtc tac 145 
Ser Leu Ala Ala Leu Pro Ala Lys Pro Glu Asn He Ser Cys Val Tyr 
30 35 40 45 

tac tat agg aaa aat tta ace tgc act tgg agt cca gga aag gaa aec 193 
Tyr Tyr Arg Lys Asn Leu Thr Cys Thr Trp Ser Pro Gly Lys Glu Thr 
50 55 60 

agt tat aec cag tac aca gtt aag aga act tac get ttt gga gaa aaa 241 
Ser Tyr Thr Gin Tyr Thr Val Lys Arg Thr Tyr Ala Phe Gly Glu Lys 
65 70 75 . 

eat gat aat tgt aca aec aat agt tct aca agt gaa aat cgt get teg 289 
His Asp Asn Cys Thr Thr Asn Ser Ser Thr Ser Glu Asn Arg Ala Ser 
80 85 90 



tgc tct ttt ttc ctt cca aga ata acg ate cca gat aat "tat ace att 



337 
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Cys Ser Phe Phe Leu Pro Arg He Thr lie Pro Asp Asn Tyr Thr lie 
95 100 105 

gag gtg gaa get gaa aat gga gat ggt gta att aaa tct cat atg aca 385 
Glu Val Glu Ala Glu Asn Gly Asp Gly Val He Lys Ser His Met Thr 
110 115 120 125 

tac tgg aga tta gag aac ata gcg aaa act gaa cca cct aag att ttc 433 
Tyr Trp Arg Leu Glu Asn He Ala Lys Thr Glu Pro Pro Lys lie Phe 
130 135 140 

cgt gtg aaa cca gtt ttg ggc ate aaa cga atg att caa att gaa tgg 481 
Arg Val Lys Pro Val Leu Gly He Lys Arg Met He Gin He Glu Trp 
145 150 155 

ata aag cct gag ttg gcg cct gtt tea tct gat tta aaa tac aca ett 529 
He Lys Pro Glu Leu Ala Pro Val Ser Ser Asp Leu Lys Tyr Thr Leu 
160 165 170 

cga ttc agg aca gtc aac agt acc age tgg atg gaa gtc aac ttc get 577 
Arg Phe Arg Thr Val Asn Ser Thr Ser Trp Met Glu Val Asn Phe Ala 
175 ISO 185 



aag aac cgt aag gat aaa aac caa acg tac aac etc acg ggg etg cag 
Lys Asn Arg Lys Asp Lys Asn Gin Thr Tyr Asn Leu Thr Gly Leu Gin 
190 195 200 205 



625 
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cct ttt aca gaa tat gtc ata get ctg cga tgt gcg gtc aag gag tea 673 
Pro Phe Thr Glu Tyr Val He Ala Leu .\rg Cys Ala Val Lys Glu Ser 
210 215 220 

aag ttc tgg agt gac tgg age caa gaa aaa atg gga atg act ga^ gaa 721 
Lys Phe Trp Ser Asp Trp.Ser Gin Glu Lys Met Gly Met Thr Glu Glu 
225 230 235 

gaa get cca tgt gge etg gaa ctg tgg aga gtc etg aaa eca get gag 769 
Glu Ala Pro Cys Gly Leu Glu Leu Trp Arg Val Leu Lys Pro Ala Glu 
240 245 250 

gcg gat gga aga agg cea gtg egg ttg tta tgg aag aag gca aga gga 817 
Ala Asp Gly Arg Arg Pro Val Arg Leu Leu Trp Lys Lys Ala Arg Gly 
255 260 265 

gee eca gte eta gag aaa aca ctt gge tae aac ata tgg tae tat cea 865 
Ala Pro Val Leu Glu Lys Thr Leu Gly Tyr Asn lie Trp Tyr Tyr Pro 
270 275 280 285 

gaa age aae act aac etc aca gaa aca atg aac act act aac eag cag 913 
Glu Ser Asn Thr Asn Leu Thr Glu Thr Met Asn Thr Thr Asn Gin Gin 
290 295 300 

ctt gaa etg eat etg gga gge gag age ttt tgg gtg tet atg att tet 961 
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Leu Glu Leu His Leu Gly Gly Glu Ser Phe Trp Val Ser Met He Ser 
305 310 315 

tat aat tct ctt ggg aag tct cca gtg gcc acc ctg agg att cca get 1009 
Tyr Asn Ser Leu Gly Lys Ser Pro Val Ala Thr Leu Arg lie Pro Ala 
320 325 330 

att caa gaa aaa tea ttt eag tgc att gag gtc atg cag gcc tgc gtt 1057 
He Gin Glu Lys Ser Phe Gin Cys He Glu Val Met Gin Ala Cys Val 
335 340 345 

get gag gac cag eta gtg gtg aag tgg caa age tct get eta gac gtg 1105 
Ala Glu Asp Gin Leu Val Val Lys Trp Gin Ser Ser Ala Leu Asp Val 
350 355 360 365 

aae act tgg atg att gaa tgg ttt ecg gat gtg gac tea gag cec acc 1153 
Asn Thr Trp Met He Glu Trp Phe Pro Asp Val Asp Ser Glu Pro Thr 
370 375 380 

acc ctt tec tgg gaa tct gtg tct cag gee acg aae tgg acg ate eag 1201 
Thr Leu Ser Trp Glu Ser Val Ser Gin Ala Thr Asn Trp Thr lie Gin 
385 390 395 



caa gat aaa tta aaa cet ttc tgg tgc tat aac ate tct gtg tat cca 
Gin Asp Lys Leu Lys Pro Phe Trp Cys Tyr Asn He Ser Val Tyr Pro 
400 405 410 



1249 
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atg ttg cat gac aaa gtt ggc gag cca tat tec ate cag get tat gee 1297 

Met Leu His Asp Lys Val Gly Glu Pro Tyr Ser He Gin Ala Tyr Ala 
415 420 425 

aaa gaa ggc gtt cca tea gaa ggt cct gag aec aag gtg gag aac att 1345 
Lys Glu Gly Val Pro Ser Glu Gly Pro Glu thr Lys Val Glu Asn He 
430 435 . 440 445 

ggc gtg aag acg gtc acg ate aca tgg aaa gag att ccc aag agt gag 1393 
Gly Val Lys Thr Val Thr He Thr Trp Lys Glu lie Pro Lys Ser Glu. 

450 455 460 

aga aag ggt ate ate tge aac tae ace ate ttt tac caa get gaa ggt 1441 
Arg Lys Gly He He Cys Asn Tyr Thr He Phe Tyr Gin Ala Glu Gly 
465 . 470 475 

gga aaa gga ttc tec aag aca gtc aat tec age ate ttg eag tae ggc 1489 
Gly Lys Gly Phe Ser Lys Thr Val Asn Ser Ser He Leu Gin Tyr Gly 
480 485 490 

ctg gag tec ctg aaa cga aag ace tet tac att gtt cag gtc atg gee 1537 
Leu Glu Ser Leu Lys Arg Lys Thr Ser Tyr lie Val Gin Val Met Ala 
495 500 505 

age acc agt get ggg gga ace aac ggg aec age ata aat ttc aag aca 1585 
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Ser Thr Ser Ala Gly Gly Thr Asn Gly Thr Ser He Asn Phe Lys Thr 
510 515 520 525 



ttg tea ttc agt gtc ttt gag att ate etc ata act tct ctg att ggt 
Leu Ser Phe Ser Val Phe Glu He He Leu He Thr Ser Leu He Gly 
530 535 540 



1633 



gga gge ctt ctt att etc att ate ctg aca gtg gca tat ggt etc aaa 1681 
Gly Gly Leu Leu He Leu He He Leu Thr Val Ala Tyr Gly Leu Lys 
545 550 555 



aaa ccc aac aaa ttg act cat ctg tgt tgg ecc ace gtt cec aac cct 
Lys Pro Asn Lys Leu Thr His Leu Cys Trp Pro Thr Val Pro Asn Pro 
560 565 570 



1729 



get gaa agt agt ata gcc aca tgg cat gga gat gat ttc aag gat aag 1777 
Ala Glu Ser Ser He Ala Thr Trp His Gly Asp Asp Phe Lys Asp Lys 
575 580 585 



eta aac etg aag gag tct gat gae tct gtg aac aca gaa gac agg ate 
Leu Asn Leu Lys Glu Ser Asp Asp Ser Val Asn Thr Glu Asp Arg He 
590 595 600 605 



1825 



tta aaa cea tgt tec acc ccc agt gae aag ttg gtg att gac aag ttg 1873 
Leu Lys Pro Cys Ser Thr Pro Ser Asp Lys Leu Val lie Asp Lys Leu 
610 615 620 
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gtg gtg aac ttt ggg aat gtt ctg caa gaa att ttc aca gat gaa gcc 1921 
Val Val Asn Phe Gly Asn Val Leu Gin Glu He Phe" Thr Asp Glu Ala 
625 630 635 

aga acg ggt cag gaa aac aat tta gga ggg gaa aag aat ggg act aga 1969 
Arg Thr Gly Gin Glu Asn Asn Leu Gly Gly Glu Lys Asti Gly Thr Arg 
640 645 650 

att ctg tct tec tgc oca act tea ata taagtgtgga ctaaaatgcg 2016 
He Leu Ser Ser Cys Pro Thr Ser He 
655 660 

agaaaggtgt cctgtggtet atgcaaatta gaaaggacat gcagagtttt ceaaetagga 2076 

agactgaatc tgtggcccea agagaaceat ctccgaagac tgg 2119 



<210> 17 
<211> 662 
<212> PET 

<213> Homo sapiens 



<400> 17 

Met Lys Leu Ser Pro Gin Pro Ser Cys Val Asn Leu Gly Met Met Trp 
1 5 . 10 15 
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Thr Trp Ala Leu Trp Met Leu Pro Ser Leu Cys Lys Phe Ser Leu Ala 
20 25 • 30 

Ala Leu Pro Ala Lys Pro Glu Asn He Ser Cys Val Tyr Tyr Tyr Arg 
35 40 45 

Lys Asn Leu Thr Cys Thr Trp Ser Pro Gly Lys Glu Thr Ser Tyr Thr 
50 55 60 

Gin Tyr Thr Val Lys Arg Thr Tyr Ala Phe Gly Glu Lys His Asp Asn 
65 . 70 75 80 

Cys Thr Thr Asn Ser Ser Thr Ser Glu Asn Arg Ala Ser Cys Ser Phe 
85 90 95 

Phe Leu Pro Arg He Thr He Pro Asp Asn Tyr Thr He Glu Val Glu 
100 105 • 110 

Ala Glu Asn Gly Asp Gly Val He Lys Ser His Met Thr Tyr Trp Arg 
115 . 120 125 

Leu Glu Asn He Ala Lys Thr Glu Pro Pro Lys He Phe Arg Val Lys 
130 135 140 

Pro Val Leu Gly He Lys Arg Met He Gin He Glu Trp He Lys Pro 
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145 - 150 155 160 

Glu Leu Ala Pro Val Ser Ser Asp Leu Lys Tyr Thr Leu Arg Phe Arg 
165 170 175 

Thr Val Asn Ser Thr Ser Trp Met Glu Val Asn Phe Ala Lys Asn Arg 
180 185 190 

Lys Asp Lys Asn Gin Thr Tyr Asn Leu Thr Gly Leu Gin Pro Phe Thr 
195 200 205 

Glu Tyr Val lie Ala Leu Arg Cys Ala Val Lys Glu Ser Lys Phe Trp 
210 215 220 

Ser Asp Trp Ser Gin Glu Lys Met Gly Met Thr Glu Glu Glu Ala Pro 
225 230 235 240 

Cys Gly Leu Glu Leu Trp Arg Val Leu Lys Pro Ala Glu Ala Asp Gly 
245 250 255 

Arg Arg Pro Val Arg Leu Leu Trp Lys Lys Ala Arg Gly Ala Pro Val 
260 265 270 . 



Leu Glu Lys Thr Leu Gly Tyr Asn He Trp Tyr Tyr Pro Glu Ser Asn 
275 280 285 
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Thr Asn Leu Thr Glu Thr Met Asn Thr Thr Asn Gin Gin Leu Glu Leu 
290 295 300 

His Leu Gly Gly Glu Ser Phe Trp Val Ser Met lie Ser Tyr Asn Ser 
305 310 315 320 

Leu Gly Lys Ser Pro Val Ala Thr Leu Arg lie Pro Ala He Gin Glu 
325 330 335 

Lys Ser Phe Gin Cys lie Glu Val Met Gin Ala Cys Val Ala Glu Asp 
340 345 350 

Gin Leu Val Val Lys Trp Gin Ser Ser Ala Leu Asp Val Asn Thr Trp 
355 360 365 

Met lie Glu Trp Phe Pro Asp Val Asp Ser Glu Pro Thr Thr Leu Ser 
370 375 380 

Trp Glu Ser Val Ser Gin Ala Thr Asn Trp Thr lie Gin Gin Asp Lys 
385 390 395 400 

Leu Lys Pro Phe Trp Cys Tyr Asn He Ser Val Tyr Pro Met Leu His 
405 410 415 



Asp Lys Val Gly Glu Pro Tyr Ser He Gin Ala Tyr Ala Lys Glu Gly 
420 425 430 
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Val Pro Ser Glu Gly Pro Glu Thr Lys Val Glu Asn He Gly Val Lys 
435 440 - 445 

Thr Val Thr lie Thr Trp Lys Glu lie Pro Lys Ser Glu Arg Lys Gly 
450 455 460 

He He Cys Asn Tyr Thr He Phe Tyr Gin Ala Glu Gly Gly Lys Gly 
465 470 475 480 

Phe Ser Lys Thr Val Asn Ser Ser He Leu Gin Tyr Gly Leu Glu Ser 
485 490 495 

Leu Lys Arg Lys Thr Ser Tyr He Val Gin Val Met Ala Ser Thr Ser 
500 505 510 

Ala Gly Gly Thr Asn Gly Thr Ser He Asn Phe Lys Thr Leu Ser Phe 
515 .520 525 

Ser Val Phe Glu He He Leu He Thr Ser Leu He Gly Gly Gly Leu 
530 535 540 

Leu He Leu He He Leu Thr Val Ala Tyr Gly Leu Lys Lys Pro Asn 
545 550 555 560 

Lys Leu Thr His Leu Cys Trp Pro Thr Val Pro Asn Pro Ala Glu Ser 
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565 570 575 

Ser lie Ala Thr Trp His Gly Asp Asp Phe Lys Asp Lys Leu Asn Leu 
580 585 590 

Lys Glu Ser Asp Asp Ser Val Asn Thr Glu Asp Arg He Leu Lys Pro 
595 600 605 

Cys Ser Thr Pro Ser Asp Lys Leu Val He Asp Lys Leu Val Val Asn 
610 615 620 

Phe Gly Asn Val Leu Gin Glu He Phe Thr Asp Glu Ala Arg Thr Gly 
625 630 635 640 

Gin Glu Asn Asn Leu Gly Gly Glu Lys Asn Gly Thr Arg He Leu Ser 
645 650 655 

Ser Cys Pro Thr Ser He 
660 



<210> 18 
<211> 30 
<212> DNA 

<213> Artificial Sequence 
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<220> 

<223> Description of Artificial Sequence: Artificially 
Syntyhesized Oligonucleotide Primer Sequence 

<400> 18 

CCCCTGATAC ATGAAGCTCT CTCCCCAGCC 
<210> 19 

<211> 30 - 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence:Artificially 
Syntyhesized Oligonucleotide Primer Sequence 

<400> 19 

CCAGTCTTCG GAGATGGTTC TCnGGGGCC 

<210> 20 
<211> 27 
<212> DNA 

<213> Artificial Sequence 
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<220> 

<223> Description of Artificial Sequence: Artificially 
Syntyhesized Oligonucleotide Primer Sequence 



<400> 20 

CTGTGTAAGT ACCAATTGTT CCCAGGC 
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DESCRIPTION 

NOVEL HEMOPOIETIN RECEPTOR PROTEIN, NRIO 

5 Technical Field 

The present invention relates to novel hemopoietin receptor 
proteins, and genes encoding them, as well as methods for producing 
and using the same. 

10 Background Art 

A large number of cytokines are known as humoral factors that 
are involved in the proliferation/differentiation of various cells 
and the activation of functions of differentiated mature cells as 
well as cell death. There are specific receptors for these cytokines, 

15 which are categorized into several families based on their structural 
similarities (Hilton D.J., in "Guidebook to Cytokines and Their 
Receptors" edited by Nicola N.A. (A Sambrook & Tooze Publication at 
Oxford University Press) , p8-16 (1994)) . 

On the other hand, as compared to the similarities of their 

20 receptors, the homology of the primary-structure among cytokines is 
quite low. No significant amino acid homology has been observed, even 
among cytokine members that belong to the same receptor family. This 
explains the functional specificity of respective cytokines, as well 
as the similarities among cellular reactions induced by each cytokine. 

25 Representative examples of the above-mentioned receptor 

families are the tyrosine kinase receptor family, the hemopoietin 
receptor family, the tumor necrosis factor (TNF) receptor family, 
and the transforming growth factor p (TGPP) receptor family . Different 
signal transduction pathways have been reported to be involved in 

30 each of these families . Among these receptor families , many receptors 
of the hemopoietin receptor family in particular are expressed in 
blood cells or immunocytes, and their ligands, cytokines, are often 
termed as hemopoietic factors or inter leukins , Some of these 
hemopoietic factors or interleukins exist within blood and are thought 

35 to be involved in systemic humoral regulation of hemopoietic or immune 
functions. 



This contrasts with the belief that cytokines belonging to other 
families are often involved in only topical regulations . Some of these 
hemopoietins can be taken as hormone-like factors, and representative 
peptide hormones, such as the growth hormone, prolactin, or leptin 
receptors, also belong to the hemopoietin receptor family. Because 
of these hormone-like systemic regulatory features, it is anticipated 
that administration of these hemopoietins can be applied to the 
treatment of various diseases. 

Among the large number of cytokines, those that are presently 
being clinically applied include erythropoietin, G-CSF, GM-CSF, and 
IL-2. Combined with IL-11, LIF, and IL-12 that are currently under 
consideration for clinical trials, and the above-mentioned peptide 
hormones, such as growth hormone and prolactin, it can be envisaged 
that by searching novel cytokines that bind to hemopoietin receptors 
among the above-mentioned various receptor families, it is possible 
to find a cytokine that can be clinically applied with a higher 
efficiency. 

As mentioned above, cytokine receptors share structural 
similarities among the family members . Using these similarities , many 
investigations are aimed at finding novel receptors. In particular, 
many receptors of the tyrosine kinase receptor family have already 
been cloned, using its highly conserved sequence at the catalytic 
site (Matthews W. etal. , Cell, 65 (7) : pll43-52 (1991) ) . In comparison, 
hemopoietin receptors do not have a tyrosine kinase-like enzyme 
activity domain in their cytoplasmic regions, and their signal 
transductions are known to be mediated through associations with other 
tyrosine kinase proteins existing freely in the cytoplasm. 

Though the sites on receptors binding with these cytoplasmic 
tyrosine kinases (JAK kinases) are conserved among family members, 
the homology is not very high (Murakami M. et al. , Proc. Natl. Acad. 
Sci. USA, 88: 11349-11353 (1991)). Actually, the sequence that best 
characterizes these hemopoietin receptors exists in the extracellular 
region. In particular, a five amino acid motif , Trp-Ser-Xaa-Trp-Ser 
(wherein "^Xaa" is an arbitrary amino acid) , is conserved in almost 
all of the hemopoietin receptors. Therefore, novel receptors may be 
obtained by searching for novel family members using this sequence. 
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In fact, these approaches have already led to the identification of 
the IL-11 receptor (Robb/ L. et al., J. Biol. Chem. , 271 (23): 
13754-13761 (1996) ) , the leptin receptor (Gainsford T. et al. , Proc. 
Natl. Acad. Sci. USA, 93 (25) : pl4564-8 (1996)) , and the IL-13 receptor 
5 (Hilton D.J. et al., Proc. Natl. Acad. Sci. USA, 93 (1): p497-501 
(1996) ) , 

Disclosure of the Invention 

The present invention provides novel hemopoietin receptor 

10 proteins , and DNA encoding these proteins . The present invention also 
provides a vector into which the DNA has been inserted, a transf ormant 
harboring the DNA, and a method for producing recombinant proteins 
using the transf ormant. The present invention also provides methods 
of screening for compounds that bind to the protein. 

15 Initially , the inventors attempted to find a novel receptor using 

oligonucleotides encoding the Trp-Ser-Xaa-Trp-Ser motif (WS motif) 
as the probe by plaque hybridization, RT-PCRmethod, and so on. However, 
it was extremely difficult to strictly select only those to which 
all 15 nucleotides that encode the motif would completely hybridize 

20 under the usual hybridization conditions , because the oligonucleotide 
tggag (t/c) nnntggag (t/c) (wherein ^n" is an arbitrary nucleotide) 
encoding the motif was short, having just 15 nucleotides , and had 
a high g/c content. Additionally, similar sequences are contained 
within cDNA encoding proteins other than hemopoietin receptors, 

25 starting with various collagens that are thought to be widely 
distributed and also have high expression amounts, which makes the 
screening by the above-mentioned plaque hybridization and RT-PCR 
extremely inefficient. 

To solve these problems, the inventors searched for additional 

30 motifs, other than the site of the above-mentioned WS motif, that 
are conserved in the hemopoietin receptor family. As a result, a 
residue, either tyrosine or histidine, located 13 to 27 amino acids 
upstream of the WS motif in the extracellular domain was found to 
be highly conserved in the receptor family. Furthermore, additional 

35 search for consensus sequences that are frequently found in the 6 
amino acids from the above Tyr/His toward the C-terminus led to the 
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identification of the following consensus sequence: 
(Tyr/His) -Xaa- (Hydrophobic/Ala) - (Gln/Arg) -Hydrophobic-Arg 
(hereinafter, abbreviated as the YR motif) , However, this YR motif 
is not exactly a perfect consensus sequence, and the combination of 
5 the nucleotide sequence that encodes the motif is very complicated. 
Therefore, it is practically impossible to synthesize and provide 
oligonucleotides that encode all of the amino acid sequences as probes 
for hybridization, which is a practical method for screening, or as 
primers aimed for RT-PCR. 

10 Accordingly, the inventors looked for other approaches to 

practically search for novel members of the hemopoietin receptor family 
using the above two motifs as probes, and determined that it would 
be appropriate to perform a database search on the computer using 
partial amino acid sequences of known hemopoietin receptors , including 

15 both motifs as the query. The inventors repeated TBlastN searches 
on the gss and htgs database in GenBank, using partial amino acid 
sequences from multiple known hemopoietin receptors as the query. 
As a result, many false positive clones were obtained in all cases. 
However, by then comparing the amino acid sequence deduced from the 

20 nucleotide sequence proximal to the probe of the above clones with 
the sequence of known hemopoietin receptors, the inventors were able 
to select genes that encode members of the receptor family. From these 
results, the inventors identified a single clone containing a human 
genomic sequence which was suspected to encode a novel hemopoietin 

25 receptor and named it NRIO. 

The above nucleotide sequence was used to design specific 
oligonucleotide primers. The primers were used to perform 5'- and 
3 '-RACE using cDNA libraries from human fetal hepatocytes and human 
placenta as the template. As a result, a full-length cDNA, NRlO.l, 

30 encoding a transmembrane receptor of 652 amino acids was isolated, 
and the whole nucleotide sequence was determined. At the same time, 
a cDNA clone, NRIO. 2, presumed to be a splice variant of NRIO, was 
also successfully isolated from the 3 '-RACE product. Based on the 
determined nucleotide sequence, NRIO. 2 was suggested to encode a 

35 soluble receptor-like protein of 252 amino acids. It was revealed 
that the cysteine residues, proline-rich motif, and WSXWS motif in 
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the extracellular domain that is conserved among the receptor fajnily 
members, the boxl motif in the intracellular domain that is implicated 
in signal transduction, and so on were well conserved in the primary 
structure of NRlO.l. Therefore, NRlO.l was considered to encode a 
5 typical hemopoietin receptor. 

Subsequently, RT-PCR was performed using mRNA prepared from 
various human organs and primer sets specific to NRlO.l and NR10.2, 
respectively, to search for tissues expressing the respective genes 
and to examine their distribution and expression pattern in human 

10 tissues. The products of RT-PCR were subjected to Southern blotting 
using cDNA fragments specific to NRlO.l and NR10.2, respectively, 
in order to discard the possibility of non-specific amplif icationand 
to quantify the amount of the products. The results indicated that 
the NR10.2 gene is constitutively expressed in all tissues examined 

15 at a constant level . In contrast, the expression of NRIO . 1 was detected 
in restricted organs and tissues: in particular, strong expression 
was detected in adult heart, placenta, testis, thymus, and peripheral 
leukocytes, and weak expression was detected in spleen, bone marrow, 
prostate, ovary, pancreas, and lung. 

20 The inventors also performed PGR cloning to isolate the 

full-length open reading frame (ORF) of NRlO.l, and by chance, isolated 
another cDNA clone, dubbed NRIO. 3, containing a nucleotide sequence 
in which a single nucleotide is missing from the sequence of NRlO.l 
and encoding a transmembrane type receptor protein of 662 amino acids. 

25 NRIO. 3 was considered to possess similar functions as NRlO.l from 
the closely related structures. 

Based on the above features, NRIO is presumed to be a novel 
hemopoietin receptor molecule related to the regulation of the immune 
system or hematopoiesis in vivo. The gene encoding NRIO will be 

30 extremely useful in screening for novel hematopoietic factors that 
can functionally bind to the receptor protein. 

Consequently, this invention relates to novel hemopoietin 
receptors and genes encoding the receptors, as well as a method for 
producing andusing the same . More specifically, the present invention 

35 provides the following: 

(1) a DNA selected from the group consisting of: 
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(a) a DNA encoding a protein consisting of the amino acid sequence 
of any of SEQ ID NOs: 2, 4, and 17; 

(b) a DNA comprising the coding region of the nucleotide sequence 
of any of SEQ ID NOs: 1, 3, and 16; 

(c) a DNA encoding a protein consisting of the amino acid sequence 
of any of SEQ ID NOs: 2, 4, and 17, in which one or more amino acids 
are modified by deletion, addition and/or substitution by another 
amino acid, wherein said protein is functionally equivalent to the 
protein consisting of the amino acid sequence of any of SEQ ID NOs: 
2 , 4 , and 1 7 ; and 

(d) a DNA hybridizing under stringent conditions with a DNA 
consisting of the nucleotide sequence of any of SEQ ID NOs: 1,3, 
and 16, and encoding a protein that is functionally equivalent to 
the protein consisting of the amino acid sequence of any of SEQ ID 
NOs: 2, 4, and 17; 

(2) a DNA encoding a partial peptide of a protein consisting of the 
amino acid sequence of any of SEQ ID NOs: 2, 4, and 17; 

(3) a vector into which the DNA described in (1) or (2) is inserted; 

(4) a trans formant harboring the DNA described in (1) or (2) in an 
expressible manner; 

(5) a protein or peptide that is encoded by the DNA described in (1) 
or (2) ; 

(6) a method for producing the protein or peptide of (5) , comprising 
the steps of: culturing the transformant of (4) , and recovering the 
expressed protein from said transformant or the culture supernatant; 

(7) a method of screening for a compound that binds to the protein 
of (5), comprising the steps of: 

(a) contacting a sample with the protein of (5) or partial peptide 
thereof; 

(b) detecting the binding activity of the sample with the protein 
of (5) or partial peptide thereof; and 

(c) selecting the compound that binds to the protein of (5) or 
partial peptide thereof; 

(8) an antibody binding to the protein of (5) ; 

(9) a method for detecting or measuring the protein of (5), comprising 
the steps of: exposing the antibody of (8) to a sample expected to 



contain the protein of (5) , and detecting or measuring the production 
of the inunune complex between said antibody and said protein; and 
(10) a polynucleotide complementary to either a DNA that comprises 
the nucleotide sequence of any of SEQ ID NOs : 1, 3, and 16 or its 
complementary strand, wherein the polynucleotide comprises at least 
15 nucleotides . 

This invention provides a novel hemopoietin receptor NRIO. 
According to the result of the database search on GenBank, 5'- and 
3 '-RACE analysis, thie inventors finally succeeded in the 
identification and isolation of a novel hemopoietin receptor gene 
NRIO. It was found that at least two splice variants are transcribed 
from NRIO. One of these variants, the cDNA clone NRlO.l, encodes a 
transmembrane receptor protein, and the other, NRIO. 2, encodes a 
soluble receptor-like protein of 252 amino acids. Furthermore, the 
inventors performed PGR cloning in order to isolate the full length 
ORF of the NRlO.l cDNA, and by chance, succeeded in isolating another 
cDNA clone, named NRIO. 3, containing a full length ORF encoding a 
transmembrane type receptor protein of 662 amino acids. 

The nucleotide sequence of the NRlO.l cDNA and the amino acid 
sequence of the protein encoded by the cDNA are shown in SEQ ID NOs: 
1 and 2, respectively. The nucleotide sequence of the NRIO. 2 cDNA 
and the amino acid sequence of the protein encoded by the cDNA are 
shown in SEQ ID NOs: 3 and 4, respectively. The nucleotide sequence 
of the NRIO. 3 cDNA and the aimino acid sequence of a protein encoded 
by the cDNA are shown in SEQ ID NOs: 16 and 17, respectively. 

The NRIO. 3 cDNA clone has a single nucleotide deletion in the 
adenine cluster, located proximally to the stop codon, as compared 
with the NRIO . 1 clone , which results in a frame shift from that position 
leading to a different open reading frame . Thus , the difference between 
the two clones is not caused because they are transcription products 
of splice variants . Except for the deletion of one nucleotide , NRIO , 1 
and NRIO , 3 cDNA clones share an identical sequence. Meanwhile, their 
extracellular domains are encoded by a completely identical sequence 
and, thus, have an identical tertiary structure, and thereby, are 
considered to recognize the same specific ligand. Furthermore, their 
intracellular domains share the Boxl motif (Pro-Xaa-Pro sequence 
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following several basic residues and multiple hydrophobic residues) 
located immediately after the transmembrane domain, and are presumed 
to bind to the JAK kinase . Therefore , it is predicted that the proteins 
encoded by the two clones are functionally equivalent. 
5 RT-PCR analysis using mRNA from various human organs revealed 

that the NRIO . 2 gene is constitutively expressed in all examined tissues 
at a constant level. In contrast, expression of the NRlO.l gene was 
detected in restricted tissues and organs: in particular, strong 
expression in adult heart, placenta, testis, thymus, and peripheral 

10 leukocytes, and weak expression in spleen, bone marrow, prostate, 
ovary, pancreas, and lung. Thus, it was presumed that NRlO.l encodes 
a novel hematopoietic factor receptor. 

The above NRIO proteins may be useful for medical application. 
Since NRIO . 1 is expressed in thymus , peripheral leukocytes , and spleen, 

15 it could be a receptor for an unknown hematopoietic factor . Therefore , 
NRIO proteins are a useful tool in the identification of the unknown 
hematopoietic factor. They may also be used to screen a peptide library 
or synthetic chemical compounds in order to isolate or identify agonists 
or antagonists that can functionally bind to the NRIO molecule. 

20 Moreover, clinical application is expected of novel molecules binding 
to the NRIO molecule and specific antibodies that can limit the function 
of the NRIO molecule to regulate the immune response or hematopoiesis 
in vivo, by searching such molecules and antibodies. 

NRIO is expected to be expressed in a restricted population of 

25 cells in the hematopoietic tissues, and thus, anti-NRlO antibodies 
are useful for the isolation of such cell populations. The isolated 
cell populations may be used in cell transplantation. Furthermore, 
it is expected that the anti-NRlO antibody may be used for the diagnosis 
or treatment of diseases, such as leukemia. 

30 On the other hand, the soluble proteins comprising the 

extracellular domain of NRIO protein and the splice variant of NRIO, 
NRIO . 2 , may be used as a decoy-type receptor to inhibit the NRIO ligand. 
They may be useful for treatment of diseases in which NRIO is implicated, 
such as leukemia. 

35 This invention includes proteins that are functionally 

equivalent to the NRIO protein. For instance, homologues of human 



NRIO protein in other species and mutants of human NRIO protein are 
included. Herein, the term ""functionally equivalent" refers to 
proteins having an equivalent biological activity as compared to that 
of an NRIO protein. Such biological activity may include the protein 
activity as a membrane bound or soluble form hematopoietic factor 
receptor. 

Methods of introducing mutations for preparing proteins that 
are functionally equivalent to another protein are well known to one 
skilled in the art. For example , one may use site-directed mutagenesis 
(Hashimoto-Goto, T. et al. Gene 152: 271-275 (1995); Zoller, M.J., 
and Smith M. Methods Enzymol. 100: 468-500(1983) ; Kramer, W, et al. 
Nucleic Acids Res. 12: 9441-9456 (1984) ; Kramer W, and Fritz HJ Methods. 
Enzymol. 154: 350-367 (1987) ; Kunkel, TA Proc Natl Acad Sci USA. 
82: 488-492 (1985); Kunkel Methods Enzymol. 85: 2763-2766 (1988)) 
and such in order to introduce an appropriate mutation into the amino 
acid sequence of human NRIO protein and prepare a protein that is 
functionally equivalent to the protein. Mutations of amino acids may 
occur in nature as well. This invention includes proteins having the 
amino acid sequence of human NRIO protein in which one or more amino 
acid residues are mutated, and wherein the proteins are functionally 
equivalent to human NRIO protein. 

As a protein functionally equivalent to the NRIO protein of the 
invention, the following can be specifically mentioned: one in which 
one or two or more, preferably, two to 30, more preferably, two to 
ten amino acids are deleted in any one of the amino acid sequences 
of SEQ ID NO: 2, SEQ ID NO: 4 or SEQ ID NO: 17; one in which one or 
two or more, preferably, two to 30, more preferably, two to ten amino 
acids have been added into any one of the amino acid sequences of 
SEQ ID NO: 2, SEQ ID NO: 4 or SEQ ID NO: 17; or one in which one or 
two or more, preferably, two to 30, more preferably, two to ten amino 
acids have been substituted with other amino acids in any one of the 
amino acid sequences of SEQ ID NO: 2, SEQ ID NO: 4 or SEQ ID NO: 17. 

As for the amino acid residue to be mutated, it is preferable 
that it be mutated into a different amino acid that allows the properties 
of the amino acid side-chain are conserved. Examples of properties 
of amino acid side chains are the following: hydrophobic amino acids. 
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(A, I, L, M, F, W, Y, V), hydrophilic amino acids (R, D, N, 
E, Q, G, H, K, S, T) , and amino acids comprising the following side 
chains: an aliphatic side-chain (G, A, V, L, I, P) ; a hydroxyl group 
containing side-chain (S , T, Y) ; a sulfur atom containing side-chain 
5 (C, M) ; a carboxylic acid and amide containing side-chain (D, N, E, 
Q) ; a base-containing side-chain (R, K, H) ; and an aromatic-containing 
side-chain (H, F, Y, W) (The parenthetic letters indicate the one-letter 
codes of amino acids) . 

It is known that a protein may have an amino acid sequence of 

10 which is modified by deletion, addition, and/or substitution by other 
amino acids of one or more amino acid residues, yet still retain its 
biological activity (Mark, D. F. at al., Proc. Natl. Acad. Sci . USA 
81 : 5662-5666 (1984) ; Zoller, M, J. & Smith, M. , Nucleic Acids Research 
10: 6487-6500 (1982); Wang, A. et al.. Science 224: 1431-1433; 

15 Dalbadie-McFarland, G. et al., Proc. Natl. Acad. Sci. USA79: 
6409-6413 (1982) ) . 

A fusion protein containing human NRIO protein is an example 
of a protein in which one or more amino acid residues have been added 
to the amino acid sequence (SEQIDNO: 2, 4 or 17) of human NRIO protein. 

20 A fusion protein is made by fusing the human NRIO protein of the present 
invention with another peptide (s) or protein (s) and is included in 
the present invention. A fusion protein can be prepared by ligating 
a DNA encoding the human NRIO protein of the present invention with 
a DNA encoding another peptide (s) or protein (s) in frame, introducing 

25 the ligated DNA into an expression vector, and expressing the fusion 
gene in a host. Methods known by one skilled in the art can be used 
for preparing such a fusion gene. There is no restriction as to the 
other peptide (s) or protein (s) that is (are) fused to the protein 
of this invention, 

30 Other peptide (s) to be fused with a protein of the present 

invention are known peptides, for example, FLAG (Hopp, T.P. et al. , 
Biotechnology 6 : 1204-1210 (1988)), 6x His constituting six histidine 
(His) residues, lOx His, Influenza agglutinin (HA), human c-myc 
fragment, VSV-GP fragment, plSHIV fragment, T7-tag, HSV-tag, E-tag, 

35 SV40T antigen fragment, Ick tag, a-tubulin fragment, B-tag, Protein 
C fragment, and so on. Other examples of peptides to be fused with 
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the protein of the present invention are the glutathione-S-transf erase 
(GST) , Influenza agglutinin (HA) , immunoglobulin constant region, 
P-galactosidase, maltose-binding protein (MBP) , etc. 

Fusion proteins can be prepared by fusing commercially available 
5 DNA encoding these peptides or proteins with DNA encoding a protein 
of the present invention and expressing the fused DNA prepared. 

The hybridization technique (Sambrook, J et al.. Molecular 
Cloning 2nd ed. 9.47-9.58, Cold Spring Harbor Lab. press,. (1989)) 
is well known to one skilled in the art as an alternative method for 

10 preparing a protein functionally equivalent to a certain protein. 
More specifically, one skilled in the art can utilize the general 
procedure to obtain a protein functionally equivalent to a human NRIO 
protein by isolating DNA having a high homology with the whole or 
part of the DNA (SEQ ID NO: 1,3 or 16) encoding the human NRIO protein. 

15 Thus, the present invention includes such proteins, that are encoded 
by DNAs that hybridize with a DNA consisting of a DNA encoding human 
NRIO protein or part thereof and that are functionally equivalent 
to a human NRIO protein. For instance, homologues of human NRIO in 
other mammals (such as those of monkey, mouse, rabbit, and bovine) 

20 are included. In order to isolate a cDNA with high homology to a DNA 
encoding a human NRIO protein from animals, it is preferable to use 
tissues such as heart, placenta, and testis. 

Stringent hybridization conditions for isolating DNA encoding 
functionally equivalent proteins of human NRIO protein can be suitably 

25 selected by one skilled in the art, and for example, low-stringent 
conditions can be given. Low-stringent conditions are, for example, 
42*C, 2x SSC, and 0.1% SDS, and preferably, 50'C, 2x SSC, and 0.1% 
SDS. Highly stringent conditions are more preferable and include, 
for example, 65°C, 2x SSC, and 0.1% SDS. Under these conditions, the 

30 higher the temperature, the higher the homology of the obtained DNA 
will be. However, several factors other than temperature , such as 
salt concentration, can influence the stringency of hybridization 
and one skilled in the art can suitably select the factors to accomplish 
a similar stringency. 

35 In place of hybridization, the gene amplification method, for 

example, the polymerase chain reaction (PCR) method can be utilized 
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to isolate the obj ect DNAusingprimers synthesized based on the sequence 
information of the DNA encoding the human NRIO protein (SEQ ID NO: 
1, 3 and 16) . 

Proteins that are functionally equivalent to human NRIO protein , 
encoded by DNA isolated through the above hybridization technique 
or by the gene amplification technique, normally have a high homology 
to the amino acid sequence of the human NRIO protein. The proteins 
of the present invention also include proteins that are functionally 
equivalent to the human NRIO protein, which also have a high homology 
with the protein comprising any one of the amino acid sequences of 
SEQ ID NO: 2 , 4 , or 17 . High homology is defined normally as a homology 
of 70% or higher, favorably 80% or higher, more favorably 90% or higher, 
and most favorably 95% or higher. The homology of a protein can be 
determined by the algorithm in "Wilbur, W.J, and Lipman, D.J. Proc. 
Natl. Acad. Sci. USA 80: 726-730 (1983)." 

The amino acid sequence, molecular weight, isoelectric point, 
the presence or absence of the sugar chain, and the form of a protein 
of the present invention may differ according to the producing cells, 
host, or purification method described below. However, so long as 
the obtained protein has an equivalent function to a protein of the 
present invention .(SEQ ID NO: 2, 4 and 17), it is included in the 
present invention. For example, if a protein of the present invention 
is expressed in prokaryotic cells , such as E. coli, a methionine residue 
is added at the N-terminus of the amino acid sequence of the expressed 
protein. If a protein of the present invention is expressed in 
eukaryotic cells, such as mammalian cells, the N-terminal signal 
sequence is removed. Such proteins are also included in the proteins 
of the present invention. 

For example, as the result of analysis of the protein of the 
invention based on the method in "^VonHeijne, G. , NucleicAcids Research, 
14: 4683-4690 (1986)", it was presumed that the signal sequence is 
from the 1st Met to the 32nd Ala in the amino acid sequence of SEQ 
ID NO: 2, 4 and 17, Therefore, the present invention encompasses a 
protein comprising the sequence from the 33rd Ala to 652nd Asp in 
the amino acid sequence of SEQ ID NO: 2. Similarly, the present 
invention encompasses a protein comprising the sequence from the 33rd 
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Ala to 252nd Val in the amino acid sequence of SEQ ID NO : 4 . Similarly , 
the present invention encompasses a protein comprising the sequence 
from the 33rd Ala to 662nd lie in the amino acid sequence of SEQ ID 
NO: 17, 

5 A protein of the present invention can be prepared by methods 

known to one skilled in the art, as a recombinant protein, and also 
as a natural protein. A recombinant protein can be prepared by 
inserting a DNA encoding a protein of the present invention (for example , 
the DNA comprising the nucleotide sequence of SEQ ID NO: 1, 3 or 16) 

10 into a suitable expression vector, introducing the vector into a 
suitable host cell, and collecting the protein from the resulting 
transf ormant . After obtaining the extract, recombinant protein can 
be purified and prepared by subjecting to chromatography, such as 
ion exchange chromatography, reverse phase chromatography, gel 

15 filtration, and such, or affinity chromatography, to which antibodies 
against the protein of the invention are immobilized, or combining 
one or more of these columns. 

Further, when a protein of the present invention is expressed 
within host cells (for example, animal cells and E, coli) , as a fusion 

20 protein with glutathione-S-transf erase protein or as a recombinant 
protein supplemented with multiple histidines, the expressed 
recombinant protein can be purified using a glutathione column or 
nickel column. 

After purifying the fusion protein, it is also possible to exclude 
25 regions other than the objective protein by cutting with thrombin, 
factor-Xa, and such, as required. 

A natural protein may be isolated by methods known to one skilled 
in the art. For instance, extracts of tissue or cells expressing a 
protein of the inventionmay be reacted with an affinity column described 
30 below, to which antibodies binding to the NRIO protein are attached, 
to isolate the natural protein. Polyclonal or monoclonal antibodies 
may be used. 

This invention also includes partial peptides of the proteins 
of the invention. The peptide consisting of the amino acid sequence 
35 specific to a protein of the invention are composed of at least 7 
amino acids, favorably more than 8 amino acids, and more favorably 
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more than 9 amino acids. The partial peptides may be useful for 
preparing antibodies against a protein of the invention, or screening 
compounds binding to a protein of the present invention, or screening 
activators or inhibitors of a protein of the present invention. 
5 Alternatively, it may be used as an antagonist for the ligand of a 
protein of the invention. A partial peptide of the present invention 
is, for example, a partial peptide having the active center of the 
protein consisting of any one of the amino acid sequences of SEQ ID 
NO: 2, 4, or 17. Additionally, the partial peptides may contain one 

10 or more regions of the hydrophilic regions or hydrophobic regions 
presumed by hydrophobicity plot analysis . These partial peptides may 
contain the whole or a part of a hydrophilic region, or may contain 
the whole or a part of a hydrophobic region. Moreover, for example, 
soluble proteins and proteins comprising extracellular regions of 

15 a protein of the invention are also encompassed in the present invention . 

The partial peptides of the invention may be produced by genetic 
engineering techniques, well-known peptide synthesizing methods , or 
by excising a protein of the invention with a suitable peptidase. 
The solid-phase synthesizing method and the liquid-phase synthesizing 

20 method may be used as peptide synthesizing methods. 

Another objective of this invention is to provide DNA encoding 
a protein of the invention. The DNA may be useful for producing the 
above proteins of the invention In vivo and in vitro. Furthermore, 
for example, it is also possible to use the DNA for application to 

25 gene therapy and such of diseases arising from abnormalities of the 
gene encoding the protein of the present invention. The DNA. may be 
provided in any form as long as it encodes a protein of the invention. 
Thus, the DNA may be a cDNA synthesized from mRNA, genomic DNA, or 
chemically synthesized DNA. Furthermore, a DNA comprising any 

30 nucleotide sequence based on the degeneracy of genetic code may be 
included as long as it encodes a protein of the present invention. 

The DNA of the invention can be prepared by any method known 
to one skilled in the art. For instance, the DNA may be prepared by 
constructing a cDNA library from cells expressing the protein, and 
35 performing hybridization using a partial sequence of the DNA of the 
invention (SEQ ID NO: 1 or 3 , for instance) as a probe. A cDNA library 
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may be constructed according to the method described in the literature 
(Sambrook J. et al. , Molecular Cloning, Cold Spring Harbor Laboratory 
Press (19 89)) , or a commercial DNA library may be used. Alternatively, 
the DNA may be prepared by obtaining RNA from a cell expressing a 
5 protein of the present invention, synthesizing oligo DNA based on 
the sequence of the present DNA (SEQ ID NO: 1, 3 or 16, for instance) , 
performing PCR using the synthesized DNA as the primer, and amplifying 
the cDNA encoding a protein of the present invention. 

By determining the nucleotide sequence of the obtained cDNA, 

10 the translation region encoded by the cDNA can be determined, and 
the amino acid sequence of the protein of the present invention can 
be obtained. Furthermore, genomic DNA can be isolated by screening 
genomic DNA libraries using the obtained cDNA as a probe. 

Specifically, this can be done as follows: First, mRNA is 

15 isolated from cells , tissues, and organs (for example, ovary, testis, 
placenta, etc.) expressing a protein of the invention. To isolate 
the mRNA, at first, whole RNA is prepared using well-known methods, 
for example, guanidine ultracentrifugation method (Chirgwin, J.M. et 
al. , Biochemistry 18 : 5294-5299 (1979)) , the AGPC method (Chomczynski , 

20 P. and Sacchi, N. , Anal. Biochem. 162: 156-159 (1987)), and such, 
and mRNA from whole mRNA is purified using the mRNA Purification Kit 
(Pharmacia) , etc. Alternatively, mRNA may be directly prepared using 
the QuickPrep mRNA Purification Kit (Pharmacia) . 

cDNA is synthesi zed using reverse transcriptase from the obtained 

25 mRNA. cDNA can be synthesized by using the AMV Reverse Transcriptase 
First-strand cDNA Synthesis Kit (SEIKAGAKU CORPORATION) , etc. 
Additionally, cDNA synthesis and amplification may be also done by 
using the primer and such described herein following the 5 ' -RACE method 
(Frohman, M.A. et al., Proc. Natl. Acad. Sci. U.S.A. 85: 8998-9002 

30 (1988) ; Belyavsky, A. et al ., Nucleic Acids Res . 17: 2919-2932 (1989)) 
utilizing the polymerase chain reaction (PCR) and the 5'-Ampli FINDER 
RACE KIT (Clontech) . 

The objective DNA fragment is prepared from the obtained PCR 
product and ligated with the vector DNA. Thus , a recombination vector 

35 is created, introduced into E. coli , and such, and colonies are selected 
to prepare the desired recombination vector. The nucleotide sequence 
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of the objective DNA can be verified by known methods, for example, 
the dideoxy nucleotide chain termination method. 

With regards to the DNA of the invention, a sequence with higher 
expression efficiency can be designed by considering the codon usage 
5 frequency in the host used for the expression (Grantham, R. et al . , 
Nucleic Acids Research 9: r43-74 (1981)) , The DNA of the invention 
may also be modified using commercially available kits and known methods . 
Modifications are given as, for example, digestion by restriction 
enzymes, insertion of synthetic oligonucleotides and suitable DNA 

10 fragments, additi on of linkers, insertion of a start codon (ATG) and/or 
stop codon (TAA, TGA, or TAG), and such. 

Specifically, the DNA of the invention includes DNA consisting 
of the nucleotide sequence from the 523rd ^A" to 2478th "^C of SEQ 
ID NO: 1, 523rd "A" to 1278th "G" of SEQ ID NO: 3, or 11th "A" to 

15 1996th ^A" of SEQ ID NO: 16. 

The DNA of the present invention includes DNA that hybridize 
under stringent conditions to the DNA consisting of any one of the 
nucleotides , wherein the DNA encodes a protein functionally equivalent 
to an above-mentioned protein of the present invention. 

20 Stringent conditions can be suitably selected by one skilled 

in the art, and for example, low-stringent conditions can be given. 
Low-stringent conditions are, for example, 42'C, 2x SS.C, and 0.1% 
SDS, and preferably SO'C, 2x SSC, and 0.1% SDS. More preferable are 
highly stringent conditions which are, for example, 65"C, 2x SSC, 

25 and 0.1% SDS. Under these conditions, the higher the temperature, 
the higher the homology of the obtained DNA will be. The above DNA 
hybridizing to the DNA with the sequences of SEQ ID NO: 1, 3, and 
16, is preferably a natural DNA such as cDNA and chromosomal DNA. 
Moreover, the present invention provides a vector containing 

30 a DNA of the invention as an insert. The vector may be useful for 
maintaining the DNA in host cells or producing the protein of the 
invention. 

If the host cell is E.coli (such as JM109, DH5a, HBlOl, and 
XLlBlue) , any vector may be used as long as it contains the "ori" 
35 for amplification in £. coii that enables large-scale preparation, 
and a selection marker for transformants (for instance, a drug 
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resistance gene that enables selection by a drug such as ampicillin, 
tetracycline, kanamycin, and chloramphenicol) . For instance, series 
of the M13 vectors and pUC vectors, pBR322, pBluescript, pCR-Script, 
and so on may be used. For the purpose of subcloning or excision of 
5 a cDNA, pGEM-T , pDIRECT, pT7 , and suchmay beusedas well . For producing 
the protein of the invention, an expression vector is especially useful . 
For instance , if the protein is to be expressed inE. coll , the expression 
vector must have such characteristics as above to be amplified in 
E. coll, and a promoter for efficient expression, such as the lacZ 

10 promoter (Ward et al Nature 341 : 544-546 (1989) ; FASEB J. 6:2422-2427 
(1992) ), araB promoter (Better et al ., Science 240 : 1041-1043) (1988), 
or T7 promoter. Such vector includes pGEX-5X-l (Pharmacia) , vectors 
in the QIAexpress system (QIAGEN) , pEGFP, pET (BL21 expressing the 
T7 RNA polymerase is favorably used as the host) , and so on except 

15 those mentioned above. 

The vector may contain a signal sequence for polypeptide 
secretion. The pelB signal sequence (Lei S.P. et al. , J. Bacterid. 
169: 4379 (19.87) ) may be used to produce the proteins in the periplasm 
of E. coll. Vectors may be introduced into host cells, for example, 

20 by the calcium chloride method or electroporation. 

For example, the expression vector to prepare the protein of 
the invention may be a mammal-derived expression vector (e.g. , pcDNA3 
(Invitrogen) , pEGF-BOS (Nucleic Acids . Res . , 18 (17): p5322 (1990)), 
pEF and pCDM8) , an insect cell-derived expression vector (e.g., 

25 '^Bac-to-BAC baculovirus expression system" (GIBCO BRL) , pBacPAKS) , 
a plant-derived expression vector (e.g., pMHl and pMH2) , an animal 
virus-derived expression vector (e.g., pHSV, pMV, and pAdexLcw) , a 
retrovirus-derived expression vector (e.g., pZIpneo) , an 
yeast-derived expression vector (e.g., "Pichia Expression Kit (In 

30 vitrogen) , pNVll and SP-QOl) , or a Bacillus suJbtilis-derived 
expression vector (e.g., pPL608 and pKTHSO) , other than E. coll. 

For the expression in animal cells, such as CHO, COS, and NIH3T3 
cells , the expression vector must have a promoter such as SV40 promoter 
(Mulligan et al.. Nature 277: 108 (1979)), MMLV-LTR promoter, EFla 

35 promoter (Mizushima et al. , Nucleic Acids Res, 18: 5322 (1990)) , and 
CMV promoter. More favorably, the vector may contain a marker for 



- 18 - 



the selection of transfected cells (for instance, a drug resistance 
gene for selection by a drug such as neomycin and G418) . Such vectors 
include pMAM, pDR2 , pBK-RSV, pBK-CMV, pOPRSV, pOP13, and so on. 

Furthermore, in order to achieve stable gene expression and 
5 amplification of the copy number of genes in cell, CHO cells deficient 
in the metabolic pathway for nucleotide synthesis may be used. The 
CHO cell is transfected with an expression vector containing the DHFR 
gene that complements the deficiency {such as pCHOI) , then the vector 
may be amplified by methotrexate (MTX) treatment. For transient gene 

10 expression, COS cells containing a gene expressing the SV40 T-antigen 
on its chromosome may be used to transform with a vector containing 
the SV40 replication origin (such as pCD) . Examples of replication 
origins to be used in the present invention include those derived 
from polyomavirus , adenovirus, bovine papilomavirus (BPV) , and such. 

15 Moreover, to amplify the gene copies in host cell lines, the expression 
vector may include an aminoglycoside transferase (APH) gene, thymidine 
kinase (TK) gene, E, coli xanthine guanine phosphoribosyl transferase 
(Ecogpt) gene, dihydrof olate reductase (dhfr) gene, and such as a 
selective marker. 

20 In vivo expression of the DNA of the invention may be performed 

by constructing the DNA into an appropriate vector and transfecting 
the construct into the body using retrovirus, liposome, cationic 
liposome, adenovirus, and so on. It is possible to use such a construct 
to perform gene therapy for diseases that arise from mutations in 

25 the NRIO gene. Examples of vectors used for this purpose include an 
adenovirus vector (such as pAdexlcw) and a retrovirus vector (such 
as pZIPneo) , but are not limited thereto . General manipulations , such 
as insertion of the DNA into the vector, may be performed by using 
standard methods (Molecular Cloning, 5.61-5.63) . The vector may be 

30 administered to the patient through ex vivo or in vivo methods. 

Another object of this invention is to provide a transformant 
that contains the DNA of the invention in a expressible manner. The 
host cell to insert the vector of the present invention is not limited 
in any way, and E, coli, a variety of animal cells, and so on may 

35 be used. The transformant may be used as a producing system for 
preparing or expressing a protein of the invention. In vitro and in 
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vivo production systems are known as production systems for producing 
proteins. Production systems using eukaryotic cells and prokaryotic 
cells may be used as the in vitro production systems. 

When using eukaryotic cells, production systems using, for 
5 example, animal cells, plant cells, and fungal cells are available 
as hosts. Examples animal cells used include mammalian cells such 
as CHO (J. Exp. Med. , 108: 945 (1995) ) , COS, 3T3, myeloma, baby hamster 
kidney (BHK) , HeLa, Vero, amphibian cells such as Xenopus oocytes 
(Valle, et al.. Nature 291: 338-340 (1981) ), insect cells such as. 

10 sf9, sf21, or Tn5. As CHO cells, especially DHFR gene-deficient CHO 
cell, dhfr-CHO (Proc. Natl. Acad. Sci. USA 77: 4216-4220 (1980)), 
andCHOK-1 (Proc. Natl . Acad. Sci. USA 60: 1275 (1968) ) can be suitably 
used. For largie-scale preparation in animal cells, CHO cells may be 
favorably used. The vector may be transfected into host cells using 

15 a variety of methods, such as those using calcium phosphate, 
DEAE-dextran , or cationic liposome DOTAP (Boeringer Mannheim) , as 
well as electroporation, lipofection, and so on. 

Nicotiana tabacum~der ived cells are well known as protein 
production systems in plant cells, and these can be callus cultured. 

20 As fungal cells, yeasts such as the Saccharomyces genus, for example, 
Saccharomyces cerevisiae ; filamentous bacteria, such as Aspergillus 
genus, for example, Aspergillus niger are known. 

Bacterial cells may be used as prokaryotic production systems. 
As bacterial cells, E. coii , for example, JM109, DH5a, HBlOl, and 

25 such, as well as others like Bacillus subtilis are known. 

Proteins can be obtained by transforming these cells with the 
objective DNA, and culturing the transformed cells in vitro according 
to known methods. For example, DMEM, MEM, RPMI1640, and IMDM can be 
used as culture media of animal cells . Occasionally , fetal calf serum 

30 (FCS) and such serum supplements may be added in the above media; 
alternatively, a serum-free culture medium may be used. The pH is 
preferably from about 6 to 8 . The culturing is usually performed at 
about 30 'C to 40 °C, for about 15 to 200 hr, and medium changes , aeration, 
and stirring is done as necessary. 

35 On the other hand, for example , production systems using animals 

and plants may be given as in vivo protein production systems. The 
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objective DNA is introduced into the plant or animal, and the protein 
is produced within the plant or animal, and then, the protein is 
recovered . The term "^host" as used in the present invention encompasses 
such animals and plants as well. 
5 When using animals, mammalian and insect production systems can 

be used. As mammals, goats, pigs, sheep, mice, and bovine may be used 
(Vicki Glaser,. SPECTRUM Biotechnology Applications (1993)). 
Transgenic animals may also be used when using mammals. 

For example, the objective DNA is prepared as a fusion gene with 

10 a gene encoding a protein intrinsically produced into milk, such as 
goat P casein. Next, the DNA fragment containing the fusion gene is 
injected into goat's embryo, and this embryo is implanted in female 
goat. The objective protein can be collected from the milk of the 
transgenic goats produced from the goat that received the embryo, 

15 and descendants thereof . To increase the amount of protein-containing 
milk produced from the transgenic goat, a suitable hormone/hormones 
may be given to the transgenic goats (Ebert, K.M. et al ., Bio/Technology 
12: 699-702 (1994) ) . 

Silk worms may be used as insects . When using silk worms , they 

20 are infected with baculoviruses to which the DNA encoding objective 
protein has been inserted, and the desired protein can be obtained 
from the body fluids of the silk worm (Susumu, M. et al. , Nature 315: 
592-594 (1985) ) . 

When using plants, for example, tobacco can be used. In the 

25 case of tobacco, the DNA encoding the objective protein is inserted 
into a plant expression vector, for example, pMON 530, and this vector 
is introduced into a bacterium such as Agrobacterium tumefaclens , 
This bacterium is infected to tobacco, for example, Nicotiana tabacum, 
and it is able to obtain the desired polypeptide from the tobacco 

30 leaves (Julian, K. -C. Ma etal. , Eur. J. Immunol. 24: 131-138 (1994) ) . 

Thus-obtained protein of the invention is isolated from inside 
or outside (medium, etc.) the host cell, and may be purified as a 
substantially pure homogenous protein. The separation and 
purification of the protein can be done using conventional separation 

35 and purification methods used to purify proteins and are not limited 
to any specific method. For example, chromatography column. 
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filtration, ultrafiltration, salting out, solvent precipitation, 
solvent extraction , distillation , immunoprecipitation , 
SDS-polyacrylcunide gel electrophoresis, isoelectric focusing, 
dialysis, recrystalization, and such may be suitably selected, or 
combined to separate/purify the protein. 

For example, affinity chromatography, ion exchange 
chromatography, hydrophobic chromatography, gel filtration, 
reversed-phase chromatography, adsorption chromatography, and such 
can be exemplified as chromatographie.s (Strategies for Protein 
Purification and Characterization: A Laboratory Course Manual- Ed 
Daniel R. Marshak et al. , Cold Spring Harbor Laboratory Press (1996) ) . 
These chromatographies can be performed by liquid chromatography, 
such as HPLC, FPLC, and the like. The present invention encompasses 
proteins highly purified by using such purification methods. 

Proteins can be arbitrarily modified, or peptides may be 
partially excised by treating the proteins with appropriate 
modification enzymes prior to or after the purification. Trypsin, 
chymotrypsin, lysyl endopeptidase , protein kinase, glucosidase, and 
such are used as protein modification enzymes. 

The present invention also provides antibodies binding to the 
protein of the invention. There is no particular restriction as to 
the form of the antibody of the present invention and the present 
invention includes polyclonal antibodies, as well as monoclonal 
antibodies. The antiserum obtained by immunizing animals such as 
rabbits with a protein of the present invention, as well polyclonal 
and monoclonal antibodies of all classes, human antibodies, and 
humanized antibodies made by genetic engineering, are also included. 

A protein of the invention that is used as a sensitizing antigen 
for obtaining antibodies is not restricted by the animal species from 
which it is derived, but is preferably a protein derived from mammals , 
for example, humans, mice, or rats, especially preferably from humans. 
Proteins of human origin can be obtainedby using the nucleotide sequence 
or cimino acid sequence disclosed herein. 

Herein, an intact protein or its partial peptide may be used 
as the antigen for immunization. As partial peptides of the proteins , 
for example, the amino (N) terminal fragment of the protein, and the 
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carboxy (C) terminal fragment can be given. Antibody'' as used herein 
means an antibody that specifically reacts with the full-length or 
fragments of the protein. 

A gene encoding a protein of the invention or a fragment thereof 
5 is inserted into a well-known expression vector, and by transforming 
the host cells with the vector described herein , the obj ective protein 
or a fragment thereof is obtained from inside or outside the host 
cell using well-known methods, and this protein can be used as the 
sensitizing antigen. Also, cells expressing the protein, cell lysates , 
10 or chemically synthesized protein of the invention may be also used 
as a sensitizing antigen. 

The mammals that are immunized by the sensitizing antigen are 
not restricted, but it is preferable to select animals by considering 
the adaptability with the parent cells used in cell fusion. Generally, 
15 animals belonging to the rodentia, lagomorpha, and Primate family 
are used, 

Examples of animals belonging to rodentia thatmay beused include 
mice, rats, hamsters, and such. Examples of animals belonging to 
lagomorpha that may be used include, .for example, rabbits. Examples 

20 of Primates that may be used include monkeys. Examples of monkeys 
to be used include the infraorder catarrhini (Old World Monkeys) , 
for example, cynomolgus monkeys, rhesus monkeys, sacred baboons, 
chimpanzees, and such. 

Well-known methods may be used to immunize animals with the 

25 sensitizing antigen. For example, the sensitizing antigen is 
generally injected intraperitoneally or subcutaneously into mammals. 
Specifically, the sensitizing antigen is suitably diluted and 
suspended in physiological saline or phosphate-buffered saline (PBS) 
and mixed with a suitable amount of general adjuvant if desired, for 

30 example, with Freund's complete adjuvant. Then, the solution is 
emulsified and injected into the mammal. Thereafter, the sensitizing 
antigen suitably mixed with Freund' s incomplete adjuvant is preferably 
given several times every 4 to 21 days. A suitable carrier can also 
be used when immunizing an animal with the sensitizing antigen. After 

35 the immunization, the elevation in the level of serum antibody is 
detected by usual methods. 
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Polyclonal antibodies against a protein of the invention can 
be obtained as follows . After verifying that a desired serum antibody 
level has been reached, blood is withdrawn from the mammal sensitized 
with the antigen. Serum is isolated from this blood using well-known 
5 methods. The serum containing the polyclonal antibody may be used 
as the polyclonal antibody, or according to needs, thet polyclonal 
antibody-containing fraction may be further isolated from the serum. 
For instance, a fraction of antibodies that specifically recognize 
the protein of the invention may be prepared by using an affinity 

10 column to which the protein is coupled. Then, the fraction may be 
further purified by using a Protein A or Protein G~~column in order 
to prepare immunoglobulin G or immunoglobulin M. 

To obtainmonoclonal antibodies , after verifying that the desired 
serum antibody level has been reached in the mammal sensitized with 

15 the above-described antigen, immunocytes are taken from the mammal 
and used for cell fusion. For this purpose, splenocytes can be 
mentioned as preferable immunocytes. As parent cells fused with the 
above immunocytes, mammalian myeloma cells are preferably used. More 
preferably, myeloma cells that have acquired the feature, which can 

20 be used to distinguish fusion cells by agents, are used as the parent 
cell. 

The cell fusion between the above immunocytes and myeloma cells 
can be conducted according to known methods, for example, the method 
of Milstein et al. {Galfre, G. and Milstein, C. , Methods Enzymol. 

25 73: 3-46 (1981) ) . 

The hybridoma obtained from cell fusion is selected by culturing 
the cells in a standard selective culture medium, for example, HAT 
culture medium (hypoxanthine, aminopterin, thymidine-containing 
culture medium) , The culture in this HAT medium is continued for a 

30 period sufficient enough for cells (non-fusion cells) other than the 
objective hybridoma to perish, usually from a few days to a few weeks. 
Next, the usual limiting dilution method is carried out, and the 
hybridoma producing the objective antibody is screened and cloned. 
Other than the above method for obtaining hybridomas, by 

35 immunizing an animal other than humans with the antigen, a hybridoma 
producing the objective human antibodies having the activity to bind 
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to proteins can be obtained by the method of sensitizing human 
lymphocytes, for example, human lymphocytes infected with the EB virus , 
with proteins , protein-expressing cells, or lysates thereof in vitro, 
fusing the sensitized lymphocytes with myeloma cells derived from 
5 human, for example U266, having a permanent cell division ability 
(Unexamined Published Japanese Patent Application (JP-A) No. Sho. 
63-17688) . 

The obtained monoclonal antibodies can be purified by, for 
example , ammonium sulfate precipitation , protein A or protein G column , 

10 DEAE ion exchange chromatography, an affinity column to which the 
protein of the present invention is coupled, and so on. The antibody 
may be useful for the purification or detection of a protein of the 
invention. It may also be a candidate for an agonist or antagonist 
of the protein. Furthermore, it is possible to use it for the antibody 

15 treatment of diseases in which the protein is implicated. For in vivo 
administration (in such antibody treatment) , human antibodies or 
humanized antibodies may be favorably used because of their reduced 
antigenicity. 

For example, a human antibody against a protein can be obtained 

20 using hybridomas made by fusing myeloma cells with antibpdy-producing 
cells obtained by immunizing a transgenic animal comprising a 
repertoire of human antibody genes with an antigen such as a protein, 
protein-expressing cells, or a cell lysate thereof (WO92/03918, 
W093/2227, WO94/02602, W094/25585, W096/33735 , and WO96/34096) . 

25 Other than producing antibodies by using hybridoma, 

antibody-producing immunocytes , such as sensitized lymphocytes that 
are immortalized by oncogenes, may also be used. 

Such monoclonal antibodies can also be obtained as recombinant 
antibodies produced by using the genetic engineering technique (for 

30 example, Borrebaeck, C.A.K. andLarrick, J.W. , THERAPEUTIC MONOCLONAL 
ANTIBODIES, Published in the United Kingdom by MACMILLAN PUBLISHERS 
LTD, (1990)). Recombinant antibodies are produced by cloning the 
encoding DNA from immunocytes , such as hybridoma or antibody-producing 
sensitized lymphocytes, incorporating this into a suitable vector, 

35 and introducing this vector into a host to produce the antibody. The 
present invention encompasses such recombinant antibodies as well. 
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Moreover , the antibody of the present invention may be an antibody 
fragment or a modif ied-antibody , so long as it binds to a protein 
of the invention. For example, Fab, F (ab')2, Fv, or single chain 
Fv in which the H chain Fv and the L chain Fv are suitably linked 
5 by a linker (scFv, Huston, J.S. et al. , Proc. Natl. Acad. Sci . U.S.A. 
85: 5879-5883 (1988)) can be given as antibody fragments . Specifically, 
antibody fragments are produced by treating antibodies with enzymes, 
for example, papain, pepsin, andsuch, or by constructing a gene encoding 
an antibody fragment, introducing this into an expression vector, 

10 and expressing this vector in suitable host cells (for example, Co, 
M.S. et al. , J. Immunol. 152: 2968-2976 (1994) ; Better,. M. andHorwitz, 
A.H. , Methods Enzymol. 178: 476-496 (1989) ; Pluckthun, A. and Skerra, 
A. , Methods Enzymol. , , 178: 497-515 (19 89) ; Lamoyi, E. , Methods Enzymol . 
121: 652-663 (1986) ; Rousseaux, J. etal. , Methods Enzymol . 121: 663-669 

15 (1986); Bird, R.E. and Walker, B.W., Trends Biotechnol. 9: 132-137 
(1991) ) . 

As modified antibodies, antibodies bound to various molecules 
such as polyethylene glycol (PEG) can be used. The antibody of the 
present invention encompasses such modified antibodies as well. To 
20 obtain such a modified antibody, chemical modifications are done to 
the obtained antibody. These methods are already established in the 
field. 

The antibody of the invention may be obtained as a chimeric 
antibody, comprising non-human antibody-derived variable region and 

25 human antibody-derived constant region, or as a humanized antibody 
comprising non-human antibody-derived complementarity determining 
region (CDR) , human antibody-derived framework region (FR) , and human 
antibody-derived constant region by using conventional methods. 

Antibodies thus obtained can be purified to uniformity. The 

30 separation and purification methods used in the present invention 
for separating and purifying the antibody may be any method usually 
used for proteins. For instance, column chromatography, such as 
affinity chromatography, filter, ultrafiltration, salt 

precipitation, dialysis, SDS-polyacrylamide gel electrophoresis, 

35 isoelectric point electrophoresis^ and so on, may be appropriately 
selected and combined to isolate and purify the antibodies (Antibodies : 
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a laboratory manual. Ed Harlow and David Lane, Cold Spring Harbor 
Laboratory (1988)), but is not limited thereto. Antibody 
concentration of the above mentioned antibody can be assayed by 
measuring the absorbance, or by the enzyme-linked immunosorbent assay 
5 (ELISA) , etc. 

Protein A or Protein G column can be used for the affinity 
chromatography. Protein A column may be , for example. Hyper D, POROS, 
Sepharose F.F. (Pharmacia) , and so on. 

Other chromatography may also be used, such as ion exchange 

10 chromatography, hydrophobic chromatography, gel filtration, reverse 
phase chromatography, and adsorption chromatography (Strategies for 
Protein Purification and Characterization : A laboratory Course Manual . 
Ed. byMarshakD.R. etal. , Cold Spring Harbor Laboratory Press (1996)) . 
These may be performed on liquid chromatography such as HPLC or FPLC. 

15 Examples of methods that assay the antigen-binding activity of 

the antibodies of the invention include, for example, measurement 
of absorbance, enzyme-linked immunosorbent assay (ELISA) , enzyme 
immunoassay (EIA) , radio immunoassay (RIA) , or fluorescent antibody 
method. For example, when using ELISA, a protein of the invention 

20 is added to a plate coated with the antibodies of the invention, and 
next , the ob j ective antibody sample , for example , culture supernatants 
of antibody-producing cells , or purified antibodies are added. Then, 
secondary antibody recognizing the antibody, which is labeled by 
alkaline phosphatase and such enzymes , is added, the plate is incubated 

25 and washed, and the absorbance is measured to evaluate the 
antigen-binding activity after adding an enzyme substrate such as 
p-nitrophenyl phosphate. As the protein, a protein fragment, for 
example, a fragment comprising a C-terminus, or a fragment comprising 
an N-terminus may be used. To evaluate the activity of the antibody 

30 of the invention, BIAcore (Pharmacia) may be used. 

By using these methods , the antibody of the invention and a sample 
presumed to contain a protein of the invention are contacted, and 
the protein of the invention is detected or assayed by detecting or 
assaying the immune complex of the above-mentioned antibody and 

35 protein. 

A method of detecting or assaying a protein of the invention 
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ls useful in various experiments using proteins as it can specifically 
detect or assay the proteins. 

Another object of this invention is to provide a polynucleotide 
of at least 15 nucleotides that is complimentary to the DNA encoding 
5 human NRlb protein (SEQ ID NO: 1 , 3 , or 16) or its complimentary strand. 

Herein, the term "^complimentary strand" is defined as one strand 
of a double strand DNA composed of A:T and G:C base pairs to the other 
strand. Also, ."^complimentary" is defined as not only those completely 
matching within a continuous region of at least 15 nucleotides, but 
10 also having a homology of at least 70%, favorably 80% or higher, more 
favorably 90% or higher, and most favorably 95% or higher within that 
region. The homology may be determined using the algorithm described 
herein. 

Probes or primers for detection or amplification of the DNA 
15 encoding a protein of the invention, or a nucleotide or nucleotide 
derivative for the suppression of the protein expression (such as 
antisense oligonucleotide and ribozyme) are included in these 
polynucleotides . Such polynucleotides may be also used for preparing 
DNA chips . 

20 The antisense oligonucleotide that hybridizes with a portion 

of the nucleotide sequence of any of SEQ ID NO: 1, 3, and 16 is also 

included in the antisense oligonucleotides of the present invention. 

This antisense oligonucleotide is preferably one against at least 

15 continuous nucleotides in any one of the nucleotide sequences of 
25 SEQ ID NO: 1, 3 and 16. More preferably, it is the antisense 

oligonucleotide against at least 15 continuous nucleotides containing 

a translation start codon. 

Derivatives or modified products of antisense oligonucleotides 

can be used as antisense oligonucleotides . Examples of such modified 
30 products include, for example, lower alkyl phosphonate modifications 

such as methyl-phosphonate-type or ethyl-phosphonate-type; 

phosphorothioate; phosphoroamidate-modif led products, and such. 

The term "^antisense oligonucleotide (s) " as used herein means, 

not only those in which the nucleotides corresponding to those 
35 constituting a specified region of a DNA or mRNA are entirely 

complementary, but also those having a mismatch of one or more 
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nucleotides, so long as the DNA or ruRNA and the oligonucleotide can 
selectively and stably hybridize with the nucleotide sequence of SEQ 
ID NO: 1, 3 or 16. 

The antisense oligonucleotide derivative of the present 
5 invention acts upon cells producing a protein of the invention by 
binding to the DNA or mRNA encoding the protein to inhibit its 
transcription or translation, and to promote the degradation of mRNA, 
and has an effect of suppressing the function of the protein of the 
invention by suppressing the expression of the protein. 

10 The antisense oligonucleotide derivative of the present 

invention can be made into an external preparation such as a liniment 
and a poultice by mixing with a suitable base material , which is inactive 
against the derivatives. 

Also , as needed , the derivatives can be formulated into tablets , 

15 powders , granules , capsules , liposome capsules , in j ections , solutions , 
nose-drops, and freeze-dried agents by adding excipients, isotonic 
agents , solubilizers , stabilizers , preservatives , pain-killers , etc . 
These can be prepared using conventional methods. 

The antisense oligonucleotide derivative is given to the patient 

20 by directly applying onto the ailing site, by injecting into the blood 
vessel and such, so that it will reach the ailing site. An 
antisense-mounting material can also be used to increase durability 
and membrane-permeability. Examples are, liposome, poly-L lysine, 
lipid, cholesterol,, lipofectin, or derivatives of them. 

25 The dosage of the antisense oligonucleotide derivative of the 

present invention can be adjusted suitably according to the patient's - 
condition and used in desired amounts. For example, a dose range 
of 0.1 to 100 mg/kg, preferably 0.1 to 50 mg/kg can be administered. 
The antisense oligonucleotide derivative of the present 

30 invention is useful in inhibiting the expression of the protein of 
the invention, and therefore is useful in suppressing the biological 
activity of the protein of the invention. Also, expression-inhibitors 
comprising the antisense oligonucleotide derivative of the present 
invention are useful, because of their capability to suppress the 

35 biological activity of the protein of the invention. 

Proteins of this invention are useful for screening compounds 
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binding to the protein. That is, the proteins are used in the method 
of screening for compounds that bind to the proteins of this invention , 
in which the method comprises bringing proteins of this invention 
into contact with a test sample that is expected to contain a compound 
5 to bind to the proteins and selecting a compound with the activity 
to bind to the proteins of this invention. 

Proteins of this invention used in the screening may be any of 
recombinant, natural or partial peptides . Also they may be a purified 
protein , partial peptides thereof , or in the form of proteins expressed 

10 on the cell surface or membrane fractions . Samples to be tested are 
not limited, but may be cell extracts, culture supernatants , fermented 
products of microorganisms, extracts of marine organisms, plant 
extracts, purified or partially purified proteins, peptides, 
non-peptide compounds, synthetic low molecular compounds, or natural 

15 compounds. The protein of the invention may be exposed to the sample 
as a purified protein or soluble protein, in a form bound to a support, 
as a fusion protein with another protein, in a form expressed on the 
surface of cell membrane, or as membrane fractions. 

A protein of the invention may be used to screen for proteins 

20 that bind to the protein (such as ligands) using a variety of methods 
known to one skilled in the art. These screening can be carried out, 
for example, by the immunoprecipitation method. Specifically, the 
method can be carried out as follows . The gene encoding the protein 

i of this invention is expressed by inserting the gene into a vector 

25 for foreign gene expression like pSV2neo, pcDNA I, pCD8 , and such, 
and expressing the gene in animal cells, etc. Any generally used 
promoters may be employed for the expression, including the SV40 early 
promoter (Rigby In Williamson (ed.). Genetic Engineering, Vol. 3. 
Academic Press, London, p. 83-141 (1982)), EF-1 a promoter (Kim, et 

30 al. Gene 91: 217-223 (1990)), CAG promoter (Niwa, et al. Gene 108: 
193-200 (1991)) , RSV LTR promoter (Cullen, Methods in Enzymology 152: 
684-704 (1987)), SR a promoter (Takebe et al., Mol. Cell. Biol. 8: 
466 (1988)), CMV immediate early promoter (Seed and Aruffo Proc . Natl. 
Acad. Sci. USA 84: 3365-3369 (1987)), SV40 late promoter (Gheysen 

35 and Fiers J. Mol. Appl. Genet. 1: 385-394 (1982)), Adenovirus late 
promoter (Kaufman et al. , Mol. Cell. Biol. 9: 946 (1989)), HSV TK 
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promoter, etc. Transfer of a foreign gene into animal cells for its 
expression can be performed by any of the following methods , including 
the electroporation method (Chu, G. etal. , Nucl, Acid Res. 15: 1311-1326 
(1987)), the calcium phosphate method (Chen, C. and Okayama, H. Mol. 
5 Cell. Biol. 7: 2745-2752 (1987)), the DEAE dextran method (Lopata, 
M. A. et al. Nucl. Acids Res. 12: 5707-5717 (1984); Sussman, D. J. 
andMilman, G. Mol. Cell. Biol. 4: 1642-1643 (1985)), the lipofectin 
method (Derijard, B. Cell. 7: 1025-1037 (1994); Lamb, B. T. et al. 
Nature Genetics 5: 22-30 (1993)), Rabindran, S. K. et al. Science 

10 259: 230-234 (1993)), etc. 

A protein of the present invention can be expressed as a fusion 
protein having the recognition site for a monoclonal antibody by 
introducing a recognition site (epitope) for a monoclonal antibody, 
the specificity of which has been established , into the N- or C- terminal 

15 of the protein of this invention. For this purpose, a commercial 
epitope-antibody system can be utilized (Jikken Igaku (Experimental 
Medicine) 13: 85-90 (1995)) . Vectors are commercially available which 
are capable of expressing fusion proteins with p-galactosidase , 
maltose-binding, protein, glutathione S-transf erase , green 

20 fluorescence protein (GFP) , and such, via the multi-cloning site. 

To minimize the alteration of the properties of the protein of 
this invention due to the formation into a fusion protein, a method 
has been reported to prepare a fusion protein by introducing only 
a small epitope portion comprising several to ten amino acid residues . 

25 For example, the epitopes of polyhistidine (His-tag) , influenza 
hemagglutinin (HA) , human c-myc, FLAG, Vesicular stomatitis virus 
glycoprotein (VSV-GP) , T7 gene 10 protein (T7-tag) , human herpes 
simplex virus glycoprotein (HSV-tag) , E-tag (epitope on the monoclonal 
phage) , and such, andmonoclonal antibodies to recognize these epitopes 

30 can be utilized as the epitope-antibody system for screening proteins 
binding to the protein of this invention (Jikken Igaku (Experimental 
Medicine) 13, 85-90 (1995)). 

In the immunoprecipitation, immune complexes are formed by adding 
these antibodies to the cell lysate prepared using suitable surfactants . 

35 This immune complex consists of a protein of this invention, a protein 
capable of binding to the protein, and an antibody. The 
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immunoprecipitation can also be perf ormedusing an antibody to a protein 
of this invention besides antibodies to the above-described epitopes. 
An antibody to a protein of this invention can be prepared by inserting 
a gene encoding a protein of this invention into an appropriate 
5 expression vector for E. coli to express it in the bacterium, purifying 
the protein thus expressed, and immunizing rabbits, mice, rats, goats, 
chicken, and such, with the purified protein. The antibody can also 
be prepared by inununizing the above-described animals with partial 
peptides of the protein of this invention. 

10 Immune complexes can be precipitated using, for example. Protein 

A Sepharose and Protein G Sepharose in case where the antibody is 
a murine IgG antibody. In addition, in the case where the protein 
of this invention is prepared as a fusion protein with the epitope 
of , for example, GST, and such, the immune complex can be formed using 

15 a substance that specifically binds to these epitopes, such as 
glutathione-Sepharose 4B, and such, giving the same result as in the 
case where the antibody for the protein of this invention is used. 

Immune precipitation, in general, may be carried out according 
to, or following the method described in the literature (Harlow, E. 

20 and Lane, D. : Antibodies, pp. 511-552, Cold Spring Harbor Laboratory 
publications. New York (1988)). 

SDS-PAGE is generally used for the analysis of immunoprecipitated 
proteins, and bound proteins can be analyzed based on the molecular 
weights of proteins using a gel of an appropriate concentration. In 

25 this case, although proteins bound to a protein of this invention, 
in general , are hardly detectable by the usual protein staining method , 
such as Coomassie staining and silver staining, the detection 
sensitivity can be improved by culturing cells in a medium containing 
the radio isotope-labeled ^^S-methionine and ^^S-cysteine to label 

30 proteins inside the cells, and detecting the labeled proteins. Once 
the molecular weight of the protein is determined, the desired protein 
can be purified directly from SDS-polyacrylamide gel and sequenced. 

In addition, screening of proteins binding to a protein of the 
present invention can be also perf ormedusing the West-western blotting 

35 method (Skolnik, E. Y. et al. , Cell 65: 83-90 (1991) ) . Specifically, 
cDNA is isolated from cells, tissues and organs (for example, tissue. 
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cell or cultivated cell of heart /placenta , testis, thymus, peripheral 
leukocyte, etc.) in which protein binding to the protein of this 
invention is expected to be expressed, and transferred into a phage 
vector (for example, Xgtll, ZAPII etc.) , to prepare a cDNA library, 
5 which is then expressed on plates coated with a growth medium. The 
protein thus expressed is fixed on a filter, which is then reacted 
with the labeled, purified protein of this invention, and plaques 
expressing proteins bound to the protein of this invention can be 
detected by the label . Methods for labeling a protein of this invention 

10 include methods utilizing the binding activity of biotin and avidin, 
methods utilizing antibodies specifically binding to the protein of 
this invention, or peptides or polypeptides (for example, GST etc.) 
fused with the protein of this invention , methods utilizing the 
radioisotopes, methods utilizing fluorescence, etc. 

15 Further, another embodiment of the screening method of this 

invention is exemplified by a method utilizing the 2-hybrid system 
using cells (Fields , S ., and Sternglanz , R. , Trends . Genet . 10: 286-292 
(1994) ;DaltonS, and Treisman R , "^Characterization of SAP-1 , a protein 
recruitedby serum response factor to the c-f os serum response element . " 

20 Cell 68: 597-612 (1992); ^MATCHMARKER Two-Hybrid System" , ^Mammalian 
MATCHMARKER Two-Hybrid Assay Kit", '^MATCHMARKER One-Hybrid System" 
(Clonetech) ; ''HybriZAP Two-Hybrid Vector system" (Stratagene) ) . In 
the two-hybrid system, a protein of the invention may be fused to 
the DNA binding domain of SRF or GAL4 , and expressed in yeast. A cDNA 

25 library is constructed from cells predicted to express proteins that 
bind to the protein of the present invention, wherein the cDNA libarary 
is constructed in such a way that the proteins are expressed as fusion 
proteins with transcription activation regions of VP16 or. The cDNA 
library is transfected into the above yeast, and then positive clones 

30 are be detected to isolate the cDNA derived from the library (Expression 
of a protein that binds to the protein of the invention in yeast leads 
to the binding of the two proteins, and results in the activation 
of the reporter gene, which allows to detect positive clones) . The 
protein encoded by the isolated cDNA may be obtained by introducing 

35 the cDNA into E,coli and expressing it therein. Thus, it is possible 
to prepare proteins that binds to a protein of the invention and genes 



- 33 - 



encoding them. The reporter gene used in the two-hybrid system may 
be such as HIS3, Ade2 , LacZ , CAT, lucif erase, or PAI-I (plasminogen 
activator inhibitor type I) , but is not limited thereto. 

Screening for compounds , which bind to a protein of this invention , 
5 can be also carried out using affinity chromatography. For excimple, 
the protein of this invention is immobilized on a carrier in the affinity 
chromatography column, to which a test sample, which is expected to 
express a protein binding to the protein of this invention, is applied. 
Samples may be cell extracts, cell lysates, or else. After applying 

10 the test sample, the column is washed, and protein which binds to 
the protein of the invention can be obtained. 

The obtained protein may be analyzed for its amino acid sequence 
to synthesize oligonucleotide probes, which may be used to screen 
a cDNA library to obtain a DNA encoding the protein. 

15 A biosensor that utilizes surface plasmon resonance may be used 

to detect or measure the bound compound. Such sensor (as BIAcore 
(Pharmacia) ) may enable to observe the interaction at real time using 
a small amount of protein without the need of labeling. Thus, it is 
possible to assess the interaction between the protein of the invention 

20 and samples using such biosensor as BIAcore. 

Moreover, compounds that bind to a protein of the invention 
(including agonists and antagonists) , which compounds are not always 
proteins, may be isolated using a variety of methods known to one 
skilled in the art. For instance, the protein of the invention may 

25 be fixed and exposed to synthetic compounds , a bank of natural compounds , 
or a random phage peptide library to screen a molecule that binds 
to the protein. Alternatively, high throughput screening using 
combinatorial chemistry may be performed (Wrighton NC, Farrel FX, 
Chang R, Kashyap AK, Barbone FP, Mulcahy LS, Johonson DL, Barrett 

30 RW, Jolliffe LK, Dower WJ. , Small peptides as potent mimetics of 
the protein hormone erythropoietin." Science (UNITED STATES) 273: 
458-464 (Jul 26 1996); Verdine G.L,, '^The combinatorial chemistry 
of nature." Nature (ENGLAND) 384: 11-13 (Nov 7 1996); Hogan JC Jr., 
""Directed combinatorial chemistry . " Nature (ENGLAND) 384: 17-9 (Nov 

35 7 1996) ) . 

Screening of a ligand that binds to a protein of the invention 
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may be performed as follows. The extracellular domain of the protein 
of the invention is fused to the intracellular domain including the 
transmembrane domain of a hemopoietin receptor protein that has a 
known signal transducing ability to prepare a chimeric receptor. The 
5 chimeric receptor may be expressed on the cell surface of an appropriate 
cell line, favorably a cell line that is capable of growing only in 
the presence of an appropriate growth factor (growth factor-dependent 
cell line) . Then , the cell line may be cultured in medium supplemented 
with a sample material in which a variety of growth factors , cytokines , 

10 or hematopoietic factorsmightbe expressed. According to this method, 
the growth factor-dependent cell line can only survive and proliferate 
when the sample contains an appropriate ligand that specif ically binds 
to the extracellular domain of the protein of the invention. The known 
hemopoietin receptor , such as thrombopoietin receptor , erythropoietin 

15 receptor, G-CSF receptor, and gpl30 may be used. The partner for 
constructing a chimeric receptor for the screening system of the present 
invention is not limited to . the above receptors as long as its 
intracellular domain provides a structure necessary for thei signal 
transduction activity. The growth factor-dependent cell line may be 

20 an IL-3-dependent cell line such as BaF3 or FDC-Pl. 

In a rare case, the ligand that specifically binds to a protein 
of the invention may not be a soluble protein but a membrane-bound 
protein. In this case, screening can be performed using a protein 
comprising only the extracellular domain of the protein of the invention , 

25 or a fusion protein in which the extracellular domain is attached 
to a part of other soluble proteins. Such proteins are labeled before 
they are used for measuring the binding with the cells that are expected 
to express the ligand. The former protein comprising only the 
extracellular domain may be a soluble receptor protein artificially 

30 constructed through introducing a stop codon into the N-terminal region 
of the transmembrane domain, or a soluble protein such as NR10.2. 
The latter fusion protein may be a protein in which the Fc region 
of immunoglobulin G, or FLAG peptide is attached to the C-terminus 
of the extracellular domain. These labeled soluble proteins may be 

35 also useful for detection by the west-western method. 

A chimeric protein of the extracellular domain of a protein of 
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the invention and the Fc region of an antibody (such as human IgG) 
may be purified using a Protein A column. Such antibody-like chimeric 
protein retains the ligand binding ability. Thus, the protein may 
be appropriately labeled with an isotope and so on, and used for the 
5 screening of a ligand (Suda T. et al. , Cell 175: 1169-1178 (1993)). 
Some cytokines such as molecules of the TNF family primarily exist 
in a membrane bound form, sosuch ligands may be isolated by exposing 
the antibody-like chimeric protein to a variety of cells and selecting 
cells by the binding ability to the protein. Alternatively, ligands 

10 may be isolated according to the same method by using cells to which 
a cDNA library is introduced . Furthermore , the antibody-like chimeric 
protein may be also used as an antagonist. 

The compounds obtained by the above screening may be a candidate 
for drugs that activate or inhibit the activity of a protein of the 

15 invention. It is possible to use such compounds for the treatment 
of diseases arising from abnormal expression or functional disorder 
of a protein of the present invention. The compound obtained by using 
the screening method of the invention includes compounds resulting 
from the modification of the compound having the activity to bind 

20 to the protein of the invention by adding, deleting, and/or replacing 
a part of the structure. 

When using the isolated compound or a protein of the present 
invention (decoy type (soluble form)) as a pharmaceutical for humans 
and other mammals, for example, mice, rats, guinea-pigs, rabbits, 

25 chicken, cats, dogs, sheep, pigs, cattle, monkeys, sacred baboons , 
chimpanzees, the isolated compound can be directly administered or 
can be formulated into a dosage form using known pharmaceutical 
preparation methods. For example, according to the need, the drugs 
can be taken orally, as sugar-coated tablets, capsules, elixirs and 

30 microcapsules, or parenterally , in the form of injections of sterile 
solutions, suspensions with water, or any other pharmaceutically 
acceptable liquid- For example, the compounds can be mixed with 
pharmacologically acceptable carriers or medium, specifically, 
sterilized water, physiological saline , plant-oil , emulsifiers, 

35 solvents, surfactants, stabilizers, flavoring agents, excipients, 
vehicles, preservatives and binders, in a unit dose form required 



for generally accepted drug implementation. The amount of active 
ingredients in these preparations makes a suitable dosage acquirable 
within the indicated range. 

Examples for additives which can be mixed to tablets and capsules 
are, binders such as gelatin, corn starch, tragacanth gum and gum 
arable; excipients such as crystalline cellulose; swelling agents 
such as corn starch, gelatin and alginic acid; lubricants such as 
magnesium stearate ; sweeteners such as sucrose, lactose or saccharin; 
flavoring agents such as peppermint, Gaultheria adenothrix oil and 
cherry. When the unit dosage form is a capsule, a liquid carrier, 
such as oil, can also be included in the above ingredients. Sterile 
composites for injections can be formulated following normal drug 
implementations using vehicles such as distilled water used for 
injections. 

For example, physiological saline, glucose, and other isotonic 
liquids including adjuvants, such as D-sorbitol, D-mannnose, 
D-mannitol, and sodium chloride, can be used as aqueous solutions 
for injections. These can be used in conjunction with suitable 
solubilizers , such as alcohol, specifically ethanol, polyalcohols 
such as propylene glycol and polyethylene glycol, non-ionic 
surfactants, such as Polysorbate 80 (TM) and HCO-50. 

Sesame oil or Soy-bean oil can be used as a oleaginous liquid 
and may be used in conjunction with benzyl benzoate or benzyl alcohol 
as solubilizers; may be formulated with a buffer such as phosphate 
buffer and sodium acetate buffer; a pain-killer such as procaine 
hydrochloride; a stabilizer such as benzyl alcohol, phenol; and an 
anti-oxidant . The prepared injection is generally filled into a 
suitable ampule. 

Methods well known to one skilled in the art may be used to 
administer the pharmaceutical compound to patients, for example as 
intraarterial, intravenous, percutaneous injections and also as 
intranasal, transbronchial , intramuscular or oral administrations. 
The dosage and method for administration vary according to the 
body-weight and age of the patient, the administration method, and 
such, but one skilled in the art can suitably select them. If said 
compound is encodable by a DNA, said DNA can be inserted into a vector 
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for gene therapy to perform the therapy. The dosage and method for 
administration vary according to the body-weight, age, symptoms of 
a patient, and so on, but one skilled in the art can select them suitably. 
For example, the dose of the protein (decoy type (soluble form) ) 
5 may vary depending on the patient, target organ, disease type, and 
method for administration. However, it may be injected to a normal 
adult (body weight, 60 kg) at a dose of 100 \ig to 10-20 mg per day. 

For example, although there are some differences according to 
the symptoms, the dose of a compound that binds with the protein of 

10 the present invention, or a compound that inhibits the activity of 
the protein of this invention is about 0.1 mg to about 100 mg per 
day , preferably about 1 . 0 mg to about 50 mg per day , and more preferably 
about 1.0 mg to about 20 mg per day, when administered orally to a 
standard adult (weight 60 kg) . 

15 When the protein is administered parenterally in the form of 

an injection to a standard adult (weight 60 kg) , although there are 
some differences according to the patient, target organ, symptoms 
and method of administration, it is convenient to intravenously inject 
a dose of about 0.01 mg to about 30 mg per day, preferably about 0.1 

20 to about 20 mg per day, and more preferably about 0.1 to about 10 
mg per day. Also, in the case of other animals, it is possible to 
administer an amount converted to 60 kg of body-weight or surface 
area. 

25 Brief Description of the Drawings 

Fig. 1 shows the nucleotide sequence of AQ022781 identified in 
the gss database. The deduced amino acid sequence is shown under the 
predicted exon sequence. The YR motif and WS motif that were used 
as the target are boxed. Two ""n" in the nucleotide sequence are also 

30 boxed. 

Fig. 2 shows partial amino acid sequences of NRIO found in the 
sequence of AQ022781, and those of known hemopoietin receptors having 
homology thereto. Identical residues are boxed with shadow, and 
similar residues are shadowed. Gap spaces are underlined. Known 
35 hemopoietin receptors are, from top, human gpl30 (GenBank Accession 
No. NM002184.1; IL6ST) , human LIF receptor (GenBank Accession No. 
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NM002310.1; LIFR) , human Oncostatin M receptor p subunit (GenBank 
Accession No. NM003999.1; OSMR) , human IL-12 receptor p2 subunit 
(GenBank Accession No. NM001559 , 1 ; IL12RB2) , and human NR6 (GenBank 
Accession No. AC003112) . 
5 Fig. 3 shows the nucleotide sequence of the full length NRlO.l 

cDNA that was obtained by combining the 5'- and 3 '-RACE products. 
The deduced amino acid sequence encoding NRlO.l is also shown. The 
amino acid sequence predicted to be the secretion signal sequence 
is underlined. The predicted transmembrane domain is shadowed. 
10 Conserved cysteine residues and the WS motif are boxed. 
Fig. 4 is a continuation of Fig. 3. 
Fig. 5 is a continuation of Fig. 4. 

Fig. 6 shows the nucleotide sequence of the full length NR10.2 
cDNA that was obtained by combining the 5'- and 3 '-RACE products. 
15 The deduced amino acid sequence encoding NR10.2 is also shown. The 
predicted secretion signal sequence is underlined. Conserved 
cysteine residues and the WS motif are boxed. 

Fig. 7 is a continuation of Fig. 6. 

Fig. 8 shows photographs demonstrating the result of RT-PCR 
20 analysis of the expression pattern of the NRIO. 1 gene in human organs. 

Fig. 9 shows photographs demonstrating the result of RT-PCR 
analysis of the expression pattern of the NRIO . 2 gene in human organs . 

Fig. 10 shows a photograph demonstrating the result of 
quantification of the NRIO . 1 gene expression in human organs by Southern 
25 blotting. 

Fig. 11 shows a photograph demonstrating the result of 
quantification of the NRIO . 2 gene expression in human organs by Southern 
blotting. 

Fig. 12 is a schematic illustration of the structure of the protein 
30 to be expressed from the expression vector construct. 

Fig. 13 shows the nucleotide sequence of the full length NRIO. 3 
cDNA. The deduced amino acid sequence encoding NR 10. 3 is also shown. 
The predicted secretion signal sequence is underlined. The amino acid 
sequence predicted to be the transmembrane domain is colored. 
35 Conserved cysteine residues and the WS motif are boxed. 
Fig. 14 is a continuation of Fig. 13. 
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Best Mode for Carrying Out the Invention 

This invention will be explained in detail below with reference 
to examples, but it is not construed as being limited thereto. 

[Example 1] Isolation of NRlO.l and NR10.2 genes 
(1) BLAST search 

The inventors aimed at finding another motif conserved among 
the hemopoietin receptor fcimily, in addition to the 

10 Trp-Ser-Xaa-Trp-Ser motif (WS motif) , in order to design an 
oligonucleotide probe including both motif's together. The inventors 
examined the sequence of other regions for another motif . As a result, 
they found a tyrosine or histidine residue in the extracellular domain 
of the family proteins, located 13 to 27 amino acids upstream of the 

15 WS motif, that is conserved at high frequency. They further examined 
the six amino acid residues located to the C-terminus from the Tyr/His 
residue for a consensus sequence that appears with a high-f requently , 
and found the amino acid following sequence: (Tyr/His) 
-Xaa- (Hydrophobic/Ala) - (Gln/Arg) -Hydrophobic-Arg (referred to as 

20 the YRmotif in the following) . However, the YRmotif is not considered 
as a perfect consensus sequence , and also the combination of nucleotide 
sequences that can encode the motif is really complicated. Thus, it 
seemed very difficult to synthesize all the nucleotide sequences that 
encode the amino acid sequence and provide them as the probe for 

25 hybridization, a practical method of screening, or as the primer for 
RT-PCR. 

Accordingly, the inventors examined for a specific method of 
screening for a novel hemopoietin receptor using the above motifs 
as the probe . As a result , they found it reasonable to perform a database 
30 search on computer using a query composed of a partial amino acid 
sequence of known hemopoietin receptors, a fragment including both 
motifs . 

First, amino acid sequences that fulfilled the necessary 
condition to contain both motifs were designed to prepare a query 
35 for database search. Although the receptor family normally contains 
a spacer of 7 to 10 amino acids between the motifs, the spacer was 
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fixed to 10 amino acids by taking average. It was expected that even 
if the length of spacer in target genes were different from that in 
the query, the gap would be filled by space so that it would not interfere 
the search. Moreover, the number of undetermined residues was 
5 minimized so as to increase the quality of the sequence and improve 
the sensitivity of detection . Thus , based on the sequence that appeared 
frequently in known hemopoietin receptors, three patterns were 
designed tentatively for the YR motif, two residues on both ends of 
the spacer, and the residues at the center and the C-terminus of the 
10 WS motif, respectively, as in Table 1. 

Table 1 



YR motif spacer amino acids WS motif 
YTVQVR AR XXXXXX GT WSEWSP 
YEARVR VQ XXXXXX GY WSDWSE 
YSLQLR CK XXXXXX GI WSPWSQ 

15 Combining the YR motif, spacer and the WS motif described in 

Table 1 gives 27 different queries. The queries were used to search 
the nr database in GenBank using the TblastN program (Advanced TblastN 
2.0.8). Parameters for search were set as Expect value = 100, 
Descriptions = 100, and Alignments = 100. As a result, many of known 

20 hemopoietin receptors were identified positive, confirming that the 
method was working correctly. Then, the Scime queries were used to 
search on the EST database as well as the gss and htgs database in 
order to detect a sequence that could encode a novel hemopoietin receptor . 
However, the result did not yield any positive clones that appeared 

25 novel. It was considered that the limited variety of the 
above-mentioned 27 queries is the cause of the result. Accordingly, 
further preparation of a variety of sequences for the query was attempted , 
but the combination of the sequence became too complicated to continue 
the preparation manually. After all, the inventors decided to use 

30 partial amino acid sequences of known hemopoietin receptors that were 
fragmented so as to include both of the YR and WS motifs in order 
to prepare a query for database search. 

Comparison of the genomic structure of the receptor family 
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revealed that the YR and WS motif s are contained within a single exon 
in all examined known hemopoietin receptors. This suggests that the 
continuity and compatibility of both motifs may be also retained in 
the genomic sequence. Therefore, it was expected that the exon of 
5 a known hemopoietin receptor encoding both motifs are effective as 
the query to search for the target gene on the EST database, and the 
genomic database as well. Herein, human gpl30 and human LIF receptor 
sequences were used as the known hematopoietin receptor sequence, 
because their structures have a relatively high similarity among the 

10 receptor family, and the similarity is expected to be shared in the 
target novel receptor. While the sequences of human gpl30 and human 
LIF receptor were already known, the inventors used the amino acid 
sequence encoded by the cDNA that had been isolated by the inventors 
themselves using plaque hybridization and RT-PCR with a probe encoding 

15 the WS motif. 

Based on the genomic structure, it is known that hemopoietin 
receptors are to contain an exon encoding the YR and WS motifs having 
a length of 50 to 70 amino acids. Accordingly, 29 amino acids to the 
N-terminus and 30 amino acids to the C-terminus from the first Tyr 

20 residue in the YR motif, a total of 60 amino acids were cut out of 
the sequence of human gpl30 and human LIF receptor to prepare a query 
sequence for convenience ' sake . The LIF receptor contains two WS motif s , 
and the second (on the C-terminal side) WS motif was selected taking 
into account the conservation of the YR motif . The above queries were 

25 used to search on the gss (Genomic Survey Sequence) and htgs database 
in GenBank using TblastN (Advanced TblastN 2.0.8) . Parameters were 
set as Expect value = 50, Descriptions = 100, and Alignments = 100. 

The length of the selected query sequence, 60 amino acids, was 
not exactly the same as that of the actual exon sequence. However, 

30 taking into account that the length of this exon in known hemopoietin 
receptor genes differ somewhat according to each gene, and by taking 
the conservation of both YR and WS motifs as the index into much 
consideration it was decided that the difference may not interfere 
with the search. The gss and htgs database was used because these 

35 genomic sequences has not been fully analyzed due to its complexity,, 
and thus , it was expected that they are suitable for identifying novel 
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receptor genes. Since the queries were longer than the previous 27 
artificial queries, parameters ^Expect value = 50, Descriptions = 
100, and Alignments = 100" were set to reduce the sensitivity of 
detection so as to avoid increase of false positive clones that have 
5 homology to a region other than the motifs. Thus, it was expected 
that this enables detection of target genes by suppressing detection 
of such false positive clones showing homology at sequences other 
than the target motif sequence. 

As a result, the search resulted in many hits of false positive 

10 clones , and those clones in which both YR and WS motifs were not encoded 
in the same reading frame, or that contained a stop codon between 
the motifs were discarded. Also, those clones containing only the 
YR motif , but not the WS motif were discarded, because, as mentioned 
above, the YR motif is not a completely established consensus sequence, 

15 Therefore , the conservation of the WS motif was considered predominant . 
As a result, a single clone containing the human genomic sequence 
(GenBank Accession No. AQ022781) expected to encode a part of a novel 
hemopoietin receptor gene was selected, and the gene was named NRIO. 
AQ0227 81 is the terminal sequence of a BAG clone consisting of 

20 459 bp, deposited in the gss database. It was the only clone that 
was also positive in both searches using partial amino acid sequences 
of human gpl30 or LIF receptor as the query respectively. It was 
presumed that the reliability of the sequence might be low due the 
existence of two "^n" in the middle and the nature of the deposition 

25 system of the Genomic Survey Sequence . Nevertheless , as shown in Figure 
1, a splice consensus sequence could be recognized as the '^ag" sequence 
following the ""c/t" rich sequence at 175th to the 218th bases, and 
it was predictable that it contains an exon starting from "^atg" following 
the splice consensus sequence. Then, the predicted exon sequence was 

30 used to search on the nr database in GenBank using BlastX (Advanced 
BlastX 2.0.8) . The results revealed that the exon has homology to 
many known hemopoietin receptor genes as shown in Fig. 2. The result 
was: (1) AQ022781 contains an YR motif , sequence [YVIALR] , and that 
it retained a complete WS motif , sequence [WSDWS] ; (2) showing homology 

35 with several known hemopoietin receptors, and (3) both of the two 
Ser residues in the WS motif are encoded by AG(C/T) . And thus, it 
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was predicted that the gene could encode a novel hemopoietin receptor 
gene. The codon for Ser in the WS motif is generally AG(C/T) in most 
of the known hemopoietin receptors, but the second Ser residue in 
the EPO receptor, TPO receptor, and mouse IL-6 receptor is encode 
5 by TCN . Indeed , most of the false positive clones containing by chance 
a WS motif-like sequence, the second Ser was mostly encoded by TCN, 
Thus, the Ser residue encoded by the AG(C/T) codon could be used as 
a marker for selection of positive clones. Accordingly, specific 
oligonucleotide primers were designed from the predicted exon sequence 
10 on AQ0227 81, and used for 5 '-RACE and 3 '-RACE method as below. 

(2) Design of oligonucleotide primers 

As described in (1), exon sites were predicted on AQ022781 
sequences, and these sequences were used to design the following 

15 oligonucleotide primers specific for NRIO. Three sense primers 
(NRIO-Sl, NR10-S2, and NR10-S3; oriented downstream) and three 
antisense primers (NRIO-Al, NR10-A2, andNR10-A3; oriented upstream) 
were synthesized using the ABI 394 DNA/RNA synthesizer under a condition 
to attach a trityl group to the 5 '-terminus. Then, the products were 

20 purified using an OPC column (ABI #400771) to obtain full-length 
primers. 

NRIO-Sl: 5'-ATG GAA GTC AAC TTC GCT AAG AAC CGT AAG-3 ' (SEQ ID NO: 
5) 

NR10-S2: 5'-CCA AAC GTA CAA CCT CAC GGG GCT GCA ACC-3 ' (SEQ ID NO: 
25 6) 

NR10-S3: 5'-GTC ATA GCT CTG CGA TGT GCG GTC AAG GAG-3 ' (SEQ ID NO: 
7) 

NRIO-Al: 5'-agt age ttg cgT TCT TCC TCA GCT ATT CCC-3 ' (SEQ ID NO: 
8) 

30 NR10-A2: 5'-CTT TGA CTC CTT GAC CGC ACA TCG CAG AGC-3 ' (SEQ ID NO: 
9) 

NR10-A3: 5'-GGT TGC AGC CCC GTG AGG TTG TAC GTT TGG-3 ' (SEQ ID NO: 
10) 

The '^n" at position 376 in AQ022781 sequence (Fig. 1) was 
35 assigned to be base "^c" to design the primer sequences above, and 
thus, corresponding base at position 11 in NRIO-Al primer sequence 



- 44 - 



was designed "^g" . According to the analysis of the consensus sequence 
for splicing the minimal exon on AQ0227 81 sequence was predicted to 
be starting from base "^a" at position 211 to base "^c" at position 
399 , the intron starting from the next "^gt" sequence. However, the 
5 analysis of 3 '-RACE products as described later revealed that the 
intron starts from the base "^n" at position 376 or from base "^g" at 
position 377. Therefore, as a result, the 11 bases shown in small 
caps of NRIO-Al primer sequence above can't bind correctly during 
PGR, while the corresponding sequence is not transcribed into mRNA. 
10 However , PGR reactions proceeded correctly , probably because the other 
19 bases, the 3 '-terminal sequences, were capable of annealing 
specifically. 

(3) Gloning of the G~terminus cDNA by 3 '-RAGE method 

15 In order to isolate the full-length cDNA of NRIO, 3 '-RACE PGR 

was performed using NRIO-Sl and NR10-S2 primers described in (2) for 
primary and secondary PGR , respectively . PGR experiment was performed 
using Human Fetal Liver Marathon-Ready cDNA Library (Glontech #7403-1) 
as the template, and Advantage cDNA Polymerase Mix (Glontech #8417-1) 

20 on a thermal cycler (Perkin Elmer Gene Amp PGR System 2400) . Under 
the following conditions, as a result, PGR products showing two 
different sizes by alternative splicing were obtained. 

Condition of the primary PGR was as follows: a single cycle of 
^94*G for 4 min", 5 cycles of '*94^G for 20 sec, and 72**G for 100 sec", 

25 5 cycles of «94**C for 20 sec, and 70*'G for 100 sec", 28 cycles of ^94*^0 
for 20 sec, and 68**G for 100 sec", a single cycle of 72'*G for 3 min, 
and termination at 4°G. 

Condition of the secondary PGR was as follows: a single cycle 
of *94*'G for 4 min", 5 cycles of "94''G for 20 sec, and 70°G for 100 

30 sec", 25 cycles of ^94®C for 20 sec, and 68'*C for 100 sec", a single 
cycle of 72°G for 3 min, and termination at 4®G. 

Two amplification products were obtained by the PGR and both 
of them were subcloned into the pGEM-T Easy vector (Promega #A1360) , 
and the nucleotide sequences were determined. The transformation of 

35 the PGR product into the pGEM-T Easy vector was performed using T4 
DNAligase (Promega #A1360) in a reaction of 12 hrs at 4°G . Recombinants 
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of thePCRproducts and pGEM-T vector were obtainedby the transformation 
of E, coli DH5a strain (TOYOBO #DNA-903) , Recombinants were selected 
by using Insert Check Ready Blue (TOYOBO #PIK-201) . The nucleotide 
sequences were determined using the BigDye Terminator Cycle Sequencing 
5 SF Ready Reaction Kit (ABI/Perkin Elmer #4303150) and by analyzing 
with the ABI PRISM 377 DNA Sequencer. Nucleotide sequences of the 
whole insert fragment of six independent clones were determined. As 
a result, they were divided into two groups, each composed of 3 clones, 
based on the difference in length and sequence of the base pairs. 

10 It was confirmed that the difference of the product resulted from 
alternative splicing, and both of the obtained sequences are partial 
nucleotide sequences of NRIO. The cDNA clone possibly encoding the 
long ORF including the transmembrane region was named as NRlO.l, and 
the other possibly encoding a short ORF without the transmembrane 

15 region was named as NRIO. 2. 

(4) Cloning of the N-terminal cDNA by 5^ -RACE 

In order to isolate the full-length cDNA of NRIO, 5'^RACE PCR 
was performed using NRIO-Al and NR10-A2 primers of Example 2 for primary 

20 and secondary PCR, respectively. As in 3 '-RACE, PCR experiment was 
performed using Human Fetal Liver Marathon-Ready cDNA Library as the 
template , and Advantage cDNA Polymerase Mix on a thermal. cycler (Perkin 
Elmer Gene Amp PCR System 2400) . Under the same condition to those 
described in (3) , PCR products of three different sizes were obtained. 

25 All of the three products were subcloned into the pGEM-T Easy vector 
as described above to determine the nucleotide sequence. The 
transformation of the PCR products into the pGEM-T Easy vector was 
performed using T4 DNA ligase in a reaction for 12 hrs at 4®C. The 
recombinants of the PCR products and pGEM-T vector were obtained by 

30 transformation of E. coli DH5a strain , and selection of the recombinants 
were done using Insert Check Ready Blue as described above. The 
nucleotide sequences were also determined as above using the BigDye 
Terminator Cycle Sequencing SF Ready Reaction Kit and the ABI PRISM 
377 DNA Sequencer for analysis . The result revealed that the obtained 

35 three 5'-RACE products with different sizes were derived from the 
same mRNA transcript. The difference in size was due to incomplete 
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extension reaction in the 5 '-RACE and the possibility was denied that 
they were derivatives of alternative splicing. Yet, even the cDNA 
clone with the longest extension product among the three 5 '-RACE 
products did not contain the 5 '-terminus of the full-length sequence, 
5 Furthermore, another attempt using NR10-A2 and NR10-A3 primers of 
(2) for primary and secondary PCR, respectively, ended in a similar 
result. Accordingly, in order to perform another 5 '-RACE elongation 
reaction, new oligonucleotide primers were designed proximally to 
the N- terminus of the obtained nucleotide sequence. Two antisense 
10 primers, NR10-A4 and NR10-A5, (upstream orientation) as below were 
prepared according to Example 2 , 

NR10-A4: 5'-ATC AGA TGA AAC AGG CGC CAA CTC AGG-3 ' (SEQ ID NO: 11) 
NR10-A5: 5'-TGG TTT CAC ACG GAA AAT CTT AGG TGG-3 ' (SEQ ID NO: 12) 
As described above, 5 '-RACE PCR was performed using Human Fetal 

15 Liver Marathon-Ready cDNA Library as the template, and NR10-A4 and 
NR10-A5 primer for primary and secondary PCR, respectively. 
Conditions for PCR, method of subcloning, and method for determining 
the nucleotide sequence were as those described in (3) . However, 
results of the sequence determination revealed that again only 

20 incomplete elongation products, in which the extension reaction 
stopped at the same site as by the 5 '-RACE PCR using NRIO-Al , NR10-A2 , 
and NR10-A3 primers above, were obtained. It was possible that NRIO 
mRNA forms a tertiary conformation at that position so that it blocks 
the synthesis of primary cDNA strand. There is also the possibility 

25 that the nucleotide sequence of the upstream region from that position 
might have a high G/C content, which could block the PCR reaction. 
Anyway, it might be the case that the quality of the library used 
to prepare the cDNA library might have been low. Accordingly, the 
template for PCR was substituted with Human Placenta Marathon-Ready 

30 cDNA library (Clontech #7411-1) as described in the following. This 
human Placenta derived material was chosen according to the result 
tissue distribution of NRIO gene by RT-PCR analysis described later. 

(5) Cloning of the N-terminal cDNA through continuous extension by 
35 5 ' -RACE 

To isolate the N-terminal sequence of a cDNA clone corresponding 
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to the full length NRIO, 5 '-RACE PGR was performed using NR10-A4 and 
NR10-A5 primers of (4) for primary and secondary PGR, respectively. 
Human Placenta Marathon-Ready cDNA library was used as the template 
due to reasons mentioned above. Advantage cDNA Polymerase Mix was 
5 used in the PGR experiment . 5 ' -RAGE PGR was conducted using the thermal 
cycler Perkin Elmer Gene Amp PGR System 2400 under the following 
conditions to obtain a PGR product of single size. 

The condition for primary PGR was as follows: a single cycle 
of ^94''G for 4 min", 5 cycles of "94'*G for 20 sec, and 72'*G for 2 min", 

10 5 cycles of "94'*G for 20 sec, and 70**G for 2 min", 28 cycles of ^94°G 
for 20 sec, and 68**G for 90 sec", a single cycle of 72'*G for 3 min, 
and termination at 4**G. 

The condition for secondary PGR was as follows: a single cycle 
of ^94**G for 4 min", 5 cycles of ^94^G for 20 sec, and 70*'G for 90 

15 sec", 25 cycles of *94°G for 20 sec, and 6 B^'G for 90 sec", a single 
cycle of 72®G for 3 min, and termination at 4**C. 

The obtained PGR product was subcloned into pGEM-T Easy vector 
as described in Example 3 , and the nucleotide sequence was determined. 
The nucleotide sequences of the whole insert fragment from 4 independent 

20 clones of transf ormants revealed that the clones contain the N-terminal 
sequence of the full length NRIO cDNA clone. Then, the nucleotide 
sequence determined by the 5 'RAGE-PGR and those determined by 3 '-RAGE 
in (3) were combined to finally obtain the full length nucleotide 
sequence of full length NRIO . 1 and NRIO . 2 cDNA, The nucleotide sequence 

25 determined for NRLO . 1 cDNA (SEQ ID NO: 1) and the amino acid sequence 
encoded by the sequence (SEQ ID NO: 2) are shown in Fig. 3 to 5. The 
nucleotide sequence determined for NRIO. 2 cDNA (SEQ ID NO: 3) and 
the amino acid sequence encoded by the sequence (SEQ ID NO: 4) are 
shown in Fig. 6 and 7. 

30 According to the determination of the full-length nucleotide 

sequence of NRIO cDNA, it was revealed that the "^n" at position 281 
of AQ022781 (Fig. 1) was actually "t". Whereas, the ^n" at position 
376 was not determined because the intron starts from the base around 
this "^n" . Nevertheless , no matter which nucleotide is used to replace 

35 the "^n" at position 376 , the sequence did not give a consensus sequence 
for splicing (ag/gtaag etc.). Gonsidering the features of the 
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information of the gss database, it was presumed that the sequence 
[an/gcaag] around the "^n" at position 376 was actually [ag/gtaag] . 
Determination of the full-length nucleotide sequence of NRIO . 1 and 
NR10.2 revealed that these two genes are connected to a different 
5 exon at the obj ect obscure splicing site through alternative splicing, 
and the C-terminus thereafter encoded different amino acid sequences. 
Their primary structure indicates that NRlO.l may encode a 
transmembrane type hemopoietin receptor protein consisting of 652 
amino acids, and that NRIO. 2 may encode a soluble secretion type 

10 receptor-like protein consisting of 252 amino acids. The structural 
features pf these NRIO are as follows: 

First, it is predicted that the sequence from the 1st Met to 
the 3.2nd Ala in the common extracellular domain of NRlO.l and NRIO. 2 
is the typical secretion signal sequence. Herein, the 1st Met is 

15 presumed to be the translation initiation site because there exists 
an in frame termination codon at the (-2) position. Next, a typical 
ligand-binding domain exists in the region from the 43rd Cys to the 
53rd Cys or the 55th Trp residue. In addition, the 81th and 94th Cys 
correspond to the Cys residue repeat conformation well conserved among 

20 other hemopoietin receptor family. Furthermore, a Pro-rich region 
(PP-W motif) beginning at the consecutive Pro residues at positions 
137 and 138 to the 157th Trp residue is conserved, and residues from 
the 210th Tyr to 215th Arg corresponds to the YR motif above. A typical 
WSXWS-box (WS motif) is also found at residues from the 224th Trp 

25 to 228th Ser. 

The open reading frame (ORF) of NRIO, 2 encodes 24 amino acids 
from the WSXWS sequence and terminates at the stop codon thereafter. 
Thus, it encodes a soluble hemopoietin receptor-like protein without 
a transmembrane region. On the other hand, the ORF of NRIO. 1 contains 

30 a typical transmembrane domain of 24 amino acids from the 533th lie 
to the 556th Leu residue following the above motifs. In addition, 
the intracellular domain adj acent to the transmembrane domain contains 
Pro residues at positions 571 and 573, corresponding to the Box-1 
consensus sequence (PXP motif) well conserved among other hemopoietin 

35 receptors and is considered to be implicated in signal transduction. 
These features above confirm that the NRIO gene encodes a novel 
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hemopoietin receptor protein. 

[Example 2] Tissue distribution determination and expression pattern 
analysis of NRIO gene by RT-PCR 
5 mRNA was detected using the RT-PCR method to analyze the 

expression distribution and the expression patterns of NRlO.l and 
NRIO. 2 gene in different human organs. Oligonucleotide primers with 
the following sequences were synthesized for RT-PCR analysis . NRIO-SO 
primer was used as a sense primer (downstream orientation) , and 

10 NRIO . 1-AO and NRIO . 2-AO primer were used as antisense primers (upstream 
orientation) . The primers were synthesized and purified as described 
in Example 2 . While NRIO-SO was designed so as to correspond to common 
sequences of NRIO . 1 and NRIO . 2 , NRIO . 1-AO and NRIO . 2-AO were designed 
according to specific sequences of NRlO.l and NRIO. 2, respectively. 

15 hNRlO-SO: 5'-GCA TTC AGG ACA GTC AAC AGT ACC AGC-3 ' (SEQ ID NO: 13) 
hNRlO.l-AO: 5'-AGC TGG AAT CCT CAG GGT GGC CAC TGG-3 ' (SEQ ID NO: 
14) . 

hNR10.2-A0: 5'-GCC CAT CAC CAG AGT AGA CAG GAC GGG-3 ' (SEQ ID NO: 
15) 

20 The templates used were Human Multiple Tissue cDNA (MTC) Panel 

I (Clontech #K1420-1) , Human MTC Panel II (Clontech #K1421-1) , Human 
Immune System MTC Panel (Clontech #K1426-1) , and Human Fetal MTC Panel 
(Clontech #K1425-1) . PCR was. performed using Advantage cDNA 
Polymerase Mix (Clontech #8417-1) on a thermal cycler (Perkin Elmer 

25 Gene Amp PCR System 2400) . NRIO-SO and NRIO. 1-AO were used in pair 
for the detection of NRlO.l. For the detection of NRIO. 2, [NRIO-SO 
and NRIO. 2-AO] primer set was used. PCR was performed by following 
condition to amplify the target gene: a single cycle of ^94°C for 4 
min", 5 cycles of ^94^*0 for 20 sec, and 72''C for 1 min", 5 cycles of 

30 «94**C for 20 sec, and 70°C for 1 min", 25 cycles of «94°C for 20 sec, 
and 68**C for 1 min", a single cycle of 72°C for 3 min, and termination 
at 4°C. 

As shown in Fig. 9, the result was that constitutive gene 
expression of NRIO. 2 was detected at almost a constant level in all 
35 examined human organs and tissues derived mRNA . In contrast, as shown 
in Fig. 8, NRlO.l gene expression was detected in restricted tissues 
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or organs, and its expression level varied significantly. Performing 
PGR using human G3PDH primers under the above condition and detecting 
the expression of the house-keeping gene G3PDH, it was confirmed that 
the number of mRNA copies among the template mRNA had been normalized. 
5 The expression of NRIO. 1 gene was found in organs as follows: in human 
adult, it was strongly expressed in heart, placenta, testis, thymus, 
and peripheral leukocytes , while weak expression was detected in spleen , 
bone marrow, prostate, ovary, pancreas, and lung; in human fetus, 
strong expression was detected in skeletal muscle, thymus, heart, 

10 and kidney, while weak expression was detected in lung, liver, and 
spleen. On the other hand, no expression could be detected in brain, 
skeletal muscle, kidney, small intestine, or colon in human adult, 
nor in fetal brain. 

The size of the PGR amplification product was 480 bp and 243 

15 bp for NRlO.l and NRIO. 2, respectively, which was consistent with 
the sizes calculated from the determined nucleotide sequences . Thus , 
the products were considered to be products of specific PGR 
amplification reaction. This was further confirmed by Southern 
blotting as in the following, and the possibility of that they were 

20 non-specific PGR amplification products was denied. 

Due to the fact that a strong expression of NRIO . 1 gene was mainly 
detected in those organs containing immune responsible cells and 
hematopoietic cells and considering the gene expression distribution 
of NRlO.l, the possibility that NRIO functions as a novel hemopoietin 

25 . receptor was strongly suggested. Additionally, the fact that the 
expression was also distributed among cells of the genital system 
and the endocrine system as well as in heart suggested that NRIO could 
regulate not only the immune system and hematopoietic system but also 
diverse physiological functions in the body as. well. 

30 The fact that expression of NRIO. 2 was detected in all organs 

indicates the possibility that cells constituting the subject organs 
of the analysis produce active secretory type protein. It is possible 
that the expression of NRIO gene is strictly regulated in particular 
tissues or cell populations through transcriptional regulation and 

35 alternative splicing that determines the functional specificity of 
these tissues and cells. 
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[Example 3] Verification of the specificity of PGR products by Southern 
blotting 

In order to verify the specificity of amplification, the RT-PCR 
5 amplified target gene product in Example 2 was subjected to Southern 
blotting using cDNA fragments specific for NRlO.l and NR10.2, 
respectively, as a probe. At the same time , the amount of RT-PCRproduct 
was quantitatively detected to assess relative gene expression levels 
among different human organs . The RT-PCR product was electrophoresed 

10 on an agarose gel, blotted onto a charged nylon membrane (Hybond N { + ) , 
Amersham cat#RPN303B) , and subjected to hybridization. cDNA 
fragments of NRlO.l and NR10.2 obtained in Example 3 were used as 
probes specific for respective genes. Probes were prepared using the 
Mega Prime Kit (Amersham cat#RPN1607 ) , and labeled with radioisotopoe , 

15 [a-^^P]-dCTP (Amersham cat#AA0005) . Hybridization was performed, 
using Express Hyb-ridization Solution (Clontech #8015-2) , and after 
the prehybridization at 68°C for 30 min, heat denatured labeled probe 
was added to conduct hybridization at 6 8°C for 120 min . After subsequent 
wash in (1) Ix SSC/0.1% SDS at room temperature for 5 min, (2) Ix 

20 SSC/0.1% SDS at 50°C for 30 min, and (3) 0 . Ix SSC/0.1% SDS at SO'^C 
for 30 min, the membrane was exposed to an Imaging Plate (FUJI #BAS-III) , 
and NRIO specific signal was detected using the Image Analyzer (FUJIX, 
BAS-2000 II) . 

Detected results for NRlO.l and NRIO. 2 are shown in Fig. 10 and 
25 11, respectively. The amplified product in the previous RT-PCR was 
verified as specific amplification products of respective genes. 
Furthermore , the result of quantification of relative expression level 
among each tissues supported above-mentioned assessment. The 
detection method for target gene expression using RT-PCR and Southern 
30 blotting in combination, is known to have extremely high sensitivity 
as compared to other methods for expression analysis. Nevertheless, 
NRlO.l expression was not detected in the neuronal system such as 
adult and fetal brains, in adult digestive tissues. Moreover, no 
expression was detected in adult skeletal muscle or kidney, where 
35 strong expression was recognized in fetus. 
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[Example 4] Northern blot analysis of NRIO gene expression 

Northern blot analysis of NRIO gene expression was performed 
to examine the expression pattern of NRIO gene in human organs and 
human tumor cell lines, and to determine the size of NRIO transcripts. 
5 In addition, the possibility of whether splice variants other than 
. NRIO . 1 or NRIO . 2 existed was examined. Human Multiple Tissue Northern 
(MTN) Blot (Clontech #7760-1) , Human MTN Blot II (Clontech #7759-1) , 
Human MTN Blot III (Clontech #7767-1) , and Human Cancer Cell Line 
MTN Blot (Clontech #7757-1) were used. 

10 The cDNA fragments obtained by 5 '-RACE in Example 1 (5) were 

used as the probes. Probes were prepared as described in Example 3, 
using the Mega Prime Kit, and labeled with [a-^^P]dCTP. Hybridization 
was performed using Express Hyb-ridization Solution, and after 
prehybridization at 65**C for 30 min heat denatured probes were added 

15 to conduct hybridization at 65°C for 16 hr. After subsequent wash 
in (1) Ix SSC/0..1% SDS at room temperature for 5 min, (2) Ix SSC/0.1% 
SDS at 48*'C for 30 min, and (3) 0.5x SSC/0.1% SDS at 48°C for 30 min, 
the membrane was exposed to an Imaging Plate as described above, and 
an attempt to detect NRIO specific signal was made using an Image 

20 Analyzer. 

The method, unexpectedly, failed to detect any signal in any 
of the examined human organs . This could be because Northern blotting 
has a significantly lower sensitivity than RT-PCR and thus failed 
to detect mRNA with low expression level. 

25 

[Example 5] Plaque screening 

The above procedure utilized PCR cloning for obtaining the 
full-length cDNA of NRIO gene. There is always the possibility that 
a point mutation in the product is introduced by PCR cloning. Thus, 

30 in order to reconfirm the nucleotide sequence of the above cDNA clone, 
plaque hybridization was performed using a lambda phage cDNA library 
to reisolate the target gene. Human Placenta cDNA library (Clontech 
#HL1144X) , in which the expression of NRIO gene was confirmed as a 
result of NRIO gene expression analysis by RT-PCR, was used for the 

35 plaque screening. The cDNA fragments obtained by 5 '-RACE in Example 
1 (5) were used as the probe, as above. Probes were prepared and labeled 
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as in Example 3, using the Mega Prime Kit , and labeled with [a-^^P]dCTP. 
Hybridization was performed using Express Hyb-ridization Solution, 
and after prehybridization at 65**C for 30 min heat denatured probes 
were added to conduct hybridization at 65*^0 for 16 hr . After subsequent 
wash in (1) Ix SSC/0.1% SDS at room temperature for 5 min, (2) Ix 
SSC/0.1% SDS at 58^*0 for 30 min, and (3) 0 . 5x SSC/0-1% SDS at SS'^C 
for 30 min, the membrane was exposed to an X-ray film (Kodak, 
cat#165-1512) to detect NRIO positive plaques. 

As a result, no positive clone was obtained. As described in 
Example 4, one reason why the cNDA clone couldn't be isolated might 
be that the expressed copy numbers of the target gene was too small. 
To isolate the target gene, it is favorable to perform plaque 
hybridization using a lambda phage cDNA library derived from human 
fetal skeletal muscle, which showed the highest expression level of 
the gene by RT-PCR analysis. 

[Example 6] Ligand screening 

(1) Construction of NRIO chimeric receptor 

A screening system is constructed for searching a ligand, a novel 
hemopoietin, that can specifically bind to NRIO. First, the cDNA 
sequence encoding the extracellular region of NRlO.l (from the 1st 
Met to the 238th Glu or 1st Met to the 532nd Glu) was amplified by 
PGR, and this DNA fragment is bound in frame to DNA fragments encoding 
the transmembrane region and the intracellular region of a known 
hemopoietin receptor to prepare a fusion sequence encoding a chimeric 
receptor. As described above, there are several candidates for the 
partner, the known hemopoietin receptor, and among them, the human 
TPO receptor (Human MPL-P) is selected. Specifically, after 
amplifying the DNA sequence encoding the intracellular region that 
includes the transmembrane region of the human TPO receptor by PGR, 
this sequence was bound to the cDNA sequence encoding the extracellular 
region of NRlO.l in frame, and was inserted into a plasmid vector 
(pEF-BOS) expressible; in mammalian cells . The constructed expression 
vector was named pEF-NRlO/TPO-R. A schematic diagram of the structure 
of the constructed NRIO/TPG-R chimeric receptor is shown in Fig. 12. 
Together with an expression vector pSV2bsr (Kaken Pharmaceutical) 
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containing Blastcidin S resistant gene, the NRIO/TPO-R chimeric 
receptor-expressing vector was introduced into the growth 
factor-dependent cell line Ba/F3, and was forced for expression. 
Gene-introduced cells were selected by culturing under the coexistence 
5 of 8 Jlg/ml of Blastcidin S hydrochloride (Kaken Pharmaceutical) and 
IL-3. By transferring the obtained chimeric receptor-introduced 
cells to an IL-3-free medium, culturing by adding materials expected 
to contain a target ligand, it is possible to conduct screening which 
makes use of the fact that survival/proliferation of the cell is possible 
10 only when a ligand that specifically binds to NRIO is present. 

(2) Preparation of NRlO/IgGl-Fc soluble fusion protein 

NRlO/IgGl-Fc soluble fusion protein was prepared to utilize it 
for searching cell membrane-bound type ligands, or to detect soluble 

15 ligands through BIAcore (Pharmacia) and West-western blotting. A 
fusion sequence encoding the soluble fusion protein was prepared by 
binding the DNA fragment encoding the extracellular region of NRlO.l 
(from the 1st Met to the 238th Glu or 1st Met to the 532nd Glu) prepared 
in Example 6(1) with the DNA fragment encoding the Fc region of human 

20 immunoglobulin IgGl in frame. A schematic diagram of the structure 
of the soluble fusion protein encoding the constructed NRlO/IgGl-Fc 
is shown in Fig. 12. This fusion gene fragment was inserted into a 
plasmid vector (pEF-BOS) expressible in mammalian cells, and the 
constructed expression vector was named pEF-NRlO/IgGl-Fc . After 

25 forcing expression of this pEF-NRlO/IgGl-Fc in mammalian cells, and 
selection of stable gene-introduced cells, the recombinant protein 
secreted into the culture supernatant can be purified by 
immunoprecipitation using anti-human IgGl-Fc antibody, or by affinity 
columns, etc. 

30 

(3) Construction of an expression system of NRIO. 2 and purification 
of the recombinant NRIO. 2 protein 

The recombinant NRIO. 2 protein was prepared to utilize it for 
searching cell membrane-bound ligands, or the detection of soluble 
35 ligands using BIAcore (Pharmacia) or West-western-blotting. The stop 
codon of the amino acid coding sequence of NRIO. 2 cDNA was replaced 
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by point mutation to a nucleotide sequence encoding an arbitrary amino 
acid residue, and then, was bound to the nucleotide sequence encoding 
the FLAG peptide in frame. This bound fragment was inserted into a 
plasmid vector expressible within mammalian cells , and the constructed 
5 expression vector was named pEF-BOS/NRlO . 2 FLAG. Figure 12 shows a 
schematic diagram of the structure of the insert NR10.2 FLAG within 
the constructed expression vector. After forced-expression of this 
pEF-BOS/NRlO . 2 FLAG in mammalian cells and selection of stable 
gene-introduced cells, the recombinant protein secreted into the 
10 culture supernatant can be immunoprecipitated using anti-FLAG peptide 
antibody, or may be purified by affinity columns, etc. 

[Example 7] Isolation of NR10.3 gene 

(1) Design of oligonucleotide primers 

15 Isolation of NRIO. 1 gene was conducted again to obtain the cDNA 

comprising a continuous full-length coding sequence. First, 5'-UTR 
and 3 '-UTR within the nucleotide sequence of NRIO . 1 cDNA was selected 
to design sense and antisense primers (downstream and upstream 
orientation, respectively) with sequences as follows. Primers were 

20 synthesized as in Example 1 (2) on an ABI 394 DNA/RNA Synthesizer 
under the condition where a tr ityl group was attached to the 5 ' -terminus . 
The product was purified using an OPC column (ABI #400771) to obtain 
full-length primers. 

NR10-5UTR (SN) ; 5'-CCC CTG ATA CAT GAA GCT CTC TCC CCA GCC-3 ' (SEQ 
25 ID NO: 18) 

NR10-3UTR (AS) ; 5'-CCA GTC TTC GGA GAT GGT TCT CTT GGG GCC-3 ' (SEQ 
ID NO: 19) 

(2) PCR cloning 

30 In order to isolate the full length CDS of NRIO, PCR cloning 

was performed using NR10-5UTR and NR10-3UTR primers as sense and 
antisense primers , respectively . Human Placenta Marathon-Ready cDNA 
Library (Clontech #7411-1) was used as the template. PCR experiment 
was performed using the Advantage cDNA Polymerase Mix (Clontech 

35 #8417-1) on a thermal cycler Perkin Elmer Gene Amp PCR System 2400. 
PCR was performed by a single cycle of '^94°C for 4 min'', 5 cycles of 
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"94°C for 20 sec, and 72**C for 90 sec'', 5 cycles of "94^C for 20 sec, 
and TO^'C for 90 sec", 28 cycles of ^^94^0 for 20 sec, and 68^*0 for 90 
sec", a single cycle of 72°C for 3 min, and was terminated at 4°C. 
As a result, an amplification product of 2119 bp was obtained. 
5 The obtained PGR product was subcloned into pGEM-T Easy vector 

(Promega #A1360) as in Example 1 (3) , and the nucleotide sequence 
was determined. Recombination of the PGR product into the pGEM-T Easy 
vector was performed using T4 DNA Ligase (Promega #A1360) in a reaction 
of 12 hrs at 4°C. The recombinant of the PGR product and the pGEM-T 

10 Easy vector was obtained by transformation of DH5 alpha E. coli 
(Toyobo#DNA-903) , and Insert Gheck Ready Blue (TOYOBO #PIK-201) was 
used for the selection. The nucleotide sequence was determined using 
the BigDye Terminator Cycle Sequencing SF Ready Reaction Kit 
(ABI/Perkin Elmer #4303150) and the ABI PRISM 377 DNA Sequencer. The 

15 nucleotide sequences of the whole insert fragments from 5 independent 
clones of the recombinant were determined . As a result , the nucleotide 
sequence of a cDNA clone that may encode the full length GDS of NRIO 
including the transmembrane region was determined. However, the 
determined sequence was not recognized as that of NRlO.l, but instead 

20 it was a cDNA clone which could encode a transmembrane type of receptor 
protein of 662 amino acids. The clone was named NRIO. 3 so as to 
distinguish it from the NRlO.l. 

E, coll containing this cDNA clone was deposited in National 
Institute of Bioscience and Human-Technology, Agency of Industrial 

25 Science and Technology. 

Depositary institution: National Institute of Bioscience and 
Human-Technology, Agency of Industrial Science and Technology, 
Ministry of International Trade and Industry, 
30 Address: 1-1-3 Higashi, Tsukuba, Ibaraki 305-8566, Japan. 
Deposition date (original date): July 23, 1999 (Heisei 11). 
Accession No. Seimeiken Jyouki Dai 6793 Go (PERM BP-6793) . 

As compared with NRlO.l, the NRIO. 3 cDNA clone has a single 
35 nucleotide deletion in the adenine cluster at the proximity of the 
stop codon leading to a frame shift. Thereby, NRIO . 1 and NRIO . 3 exhibit 



- 57 - 



difference in the reading frcime of the amino acid sequence proximal 
to the stop codon. The decided nucleotide sequence of NR10.3,and the 
amino acid sequence encoded by it are shown in SEQ ID NO: 16 and 17, 
respectively, as well as in Fig. 13 and 14. 

5 

(3) Significance of the existence of NRlO.l and NR10.3 

As described above, the difference between NRlO.l and NR10.3 
is caused by the difference of a single nucleotide at a position near 
the stop codon, and not by different transcription products due to 

10 splicing mutants. Since NRlO.l and NR10.3 cDNA clone are identical 
except for the deletion of the single nucleotide, the hematopoietic 
factor receptor proteins encoded by them are presumed to be functionally 
equivalent. However, such single nucleotide deletion or point 
mutation could play a role in certain disease , or the sequence diversity 

15 may be caused family or race dependently. 

[Example 8] Chromosomal location of the NRIO 

(1) Design of oligonucleotide primers 

In order to construct a chromosome map of NRIO , an oligonucleotide 
20 primer, NRlO-intron, with the following sequence was synthesized. 
NRlO-intron primer was designed as a sense primer (downstream 
orientation) by selecting the sequence of an intron site, not 
transcribed into NRIO mRNA, within the sequence of AQ022781 deposited 
in the gss database . The primer was synthesized as described in Example 
25 1 (2) using an ABI 394 DNA/RNA Synthesizer under condition where a 
trityl group is attached to the 5'-teminus, and purified on an OPC 
column (ABI #400771) to obtain a full-length product. 

NRlO-intron (SN) : 5'-CTG TGT AAG TAG CAA TTG TTC CCA GGC-3 ' (SEQ ID 
30 NO: 20) 

(2) Chromosome mapping of the NRIO gene 

In order to make a chromosome map of NRIO, PGR analysis was 
performed using respective DNA obtained from human/mouse somatic cell 
35 system having 24 chromosomes (Dubois B.L. and Naylor S., Genomics 
16:315-319 (1993) ) . 
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NRlO-intron primer of Example 8 (1) and NAIO-Al primer produced 
inExamplel (2) were used as sense and antisense primers , respectively. 
PGR experiment was performed using Advantage cDNA Polymerase Mix 
(Clonetech #8417-1) on a thermal cycler Perkin Elmer Gene Amp PGR 
5 System 2400 under the following PGR condition. As a result, a 359 
bp amplification product was amplified, which suggested the existence 
of NRIO gene on human chromosome 5. 

PGR was performed by a single cycle of '*94®G for 4 min" , 5 cycles 
of ^94*'G for 20 sec, and 70**G for 60 sec", 28 cycles of "94°G for 20 
10 sec, and 68®G for 60 sec", and a single cycle of 72°G for 3 min, and 
was terminated at 4**G. 

The obtained PGR product was cloned into pGEM-T Easy vector 
(Promega #A1360) as described in Example 1 (3) , and the nucleotide 
sequence was determined using an ABI PRISM 337 DNA Sequencer. Analysis 
15 of the nucleotide sequence of the whole insert fragment from eight 
independent recombinant clones confirmed that the PGR product had 
the nucleotide sequence of the target genomic DNA fragment containing 
a partial sequence of NRIO, and not a product due to non-specific 
amplif icatipn . 

20 The above result also confirmed that the primer set was working 

in a specific manner. Subsequently, the locus of the NRIO gene was 
determined using the GeneBridge 4 radiation hybrid panel 93 (Walter 
et al. , Nature Genetics 7:22-28 (1994) ) . PGR analysis was performed 
using the GeneBridge 4 radiation hybrid panel 93 as a template and 

25 NlO-intron and NRIO-Al primers under the same condition as above. 
The amount of amplified products from respective hybrids were 
quantitatively assessed as plus or minus , and the result was converted 
to binary code. Using the program in the server at 

[ http: //www. carbon. wi.mit. edu: 8000/cgi-bin/contig/rhmapper .pi ] , 

30 the result was compared with similar codes of gene map marker genes 
used for constructing frame-work maps, and the location on the 
chromosome was determined. As a result, NRIO was mapped on chromosome 
5 proximal to the centrosome, and was further confirmed that it exists 
between the markers WI-3071 (60-61 cM) and AFM183YB8 (67 cM) . 

35 Human gpl30 and LIF receptor genes , which were used in the original 

database search by the inventors, were also mapped on regions of 
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chromosome 5. More specifically, the human gpl30 gene was mapped on 
chromosome 5 qll (67 . 2-69 , 6 cM) , and human LIF receptor gene was mapped 
on chromosome 5 pl2-pl3 (59.9-61.1 cM) . 

From the point of evolutionary genetics, it is also of great 
5 importance that the NRIO gene was mapped to the region 61-67 cM on 
chromosome 5 , a region between the two genes . That is , the three genes , 
human gpl30, human LIF receptor, and human NRIO genes, of the same 
receptor family, whose structures show relatively high similarity 
in the family , are located close to each other in an extremely restricted 
10 region of the same human chromosome 5. This fact supports the theory 
that the three different receptor genes are derived from a same ancestral 
gene, and that they went through genetical evolution during the long 
history of biological evolution to achieve diversity not only in their 
structure but also functions. 

15 

Industrial Applicability 

The present invention provides novel hemopoietin receptor 
proteins and DNA encoding same. The present invention also provides; 
a vector into which the DNA has been inserted , a transf ormant harboring 

20 the DNA, and a method for producing recombinant proteins using the 
transf ormant . It further provides a method of screening for a compound 
or a natural ligand that binds to the protein. The protein of the 
invention is thought to be associated with immunological and 
hematopoietic functions . Therefore , it is expected that the proteins 

25 of this invention can be applied for diagnosis and treatment of diseases 
related with immunity and hematopoiesis . 

As described above , the NRIO gene is expected to provide a useful 
source for obtaining novel hematopoietic factors or agonists that 
are capable of functionally binding to the receptor protein encoded 

30 by the gene. It is expected that cellular immunity or hematopoietic 
function in vivo will be enhanced by administering such functional 
binding substances or specific antibodies that can activate the 
function of NRIO molecule to the organism. Thus, it is possible to 
develop a drug for clinical application that promotes proliferation 

35 or differentiation of the immune responsible cells or hematopoietic 
cells, or that activates the function of the immune cells by using 
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the NRIO gene. It is also possible to use such drugs to enhance the 
cytotoxic inununity against particular types of tumor. It is possible 
that NRlO.l is expressed in a restricted population of cells in the 
hematopoietic tissues. Accordingly, anti-NRlO antibodies would be 
5 useful for the isolation of such cell populations, which may be used 
for cell transplantation treatments. 

On the other hand, NRIO. 2, a splice variant of NRIO, may be used 
as an inhibitor for the NRIO ligand, as a decoy type receptor. Further, 
it is expected that by administering antagonists that can bind 

10 functionally to the NRIO molecule, or other inhibitors, as well as 
specific antibodies that can inhibit the molecular function of NRIO 
to the organism, it is possible to suppress the cellular immunity 
or inhibit the proliferation of hematopoietic cells in vivo. Thus, 
it is possible to apply such inhibitors to the development of a drug 

15 for clinical application that inhibits the proliferation or 
differentiation of the immune responsible cells or hematopoietic cells , 
or suppresses the immune function or inflammation. Specifically, it 
is possible to use such inhibitors to suppress the onset of autoimmune 
diseases arising from autoimmunity, or tissue rejection by the immune 

20 system of the living body, the primary problem in transplantation. 
Furthermore, the inhibitors may be effectively used to treat such 
diseases caused by the abnormally upregulated immune response . Thus , 
it is possible to use the inhibitors to treat a variety of allergies 
that are specific to particular antigens, such as metal and pollen. 



25 
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CLAIMS 

1. A DNA selected from the group consisting of: 

(a) a DNA encoding a protein consisting of the amino acid sequence 
5 of any of SEQ ID NOs : 2, 4, and 17; 

(b) a DNA comprising the coding region of the nucleotide sequence 
of any of SEQ ID NOs: 1, 3, and 16; 

(c) a DNA encoding a protein consisting of the amino acid sequence 
of any of SEQ ID NOs: 2, 4, and 17, in which one or more amino acids 

10 are modified by deletion, addition and/or substitution by another 
amino acid, wherein said protein is functionally equivalent to the 
protein consisting of the amino acid sequence of any of SEQ ID NOs: 

2, 4, and 17; and 

(d) a DNA hybridizing under stringent conditions with a DNA 
15 consisting of the nucleotide sequence of any of SEQ ID NOs: 1, 3, 

and 16, and encoding a protein that is functionally equivalent to 
the protein consisting of the amino acid sequence of any of SEQ ID 
NOs: 2, 4, and 17, . . 

2. A DNA encoding a partial peptide of a protein consisting of an 
20 amino acid sequence selected from the group consisting. of SEQ ID NOs: 

2. 4, and 17, 

3. A vector into which the DNA described in claim 1 or claim 2 is 
inserted. 

4. A transformant harboring the DNA described in claim 1 or claim 
25 2 in an expressible manner. 

5. A protein or peptide that is encoded by the DNA described in claim 
1 or claim 2. 

6 . A method for producing the protein or peptide of claim 5 , comprising 
the steps of: culturing the transformant of claim 4; and recovering 
30 the expressed protein from said transformant or the culture 
supernatant. 

7 . A method of screening for a compound that binds to the protein 
of claim 5, comprising the steps of: 

(a) contacting a sample with the protein of claim 5 or partial 
35 peptide thereof; 

(b) detecting the binding activity of the sample with the protein 
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of claim 5 or partial peptide thereof; and 

(c) selecting the one or more compounds that bind to the protein 
of claim 5 or partial peptide thereof. 
8. An antibody binding to the protein of claim 5. 
5 9. A method for detecting or measuring the protein of claim 5/ 
comprising the steps of: exposing the antibody of claim 8 to a sample 
expected to contain the protein of claim 5; and detecting or measuring 
the production of the immune complex between said antibody and said 
protein. 

10 10. A polynucleotide complementary to either a DNA that comprises 
the nucleotide sequence of any of SEQ ID NOs: 1, 3, and 16 or its 
complementary strand, wherein the polynucleotide comprises at least 
15 nucleotides. 
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ABSTRACT 

The inventors succeeded in isolating a novel hemopoietin receptor 
gene (NRIO) using a sequence predicted from the extracted motif 
5 conserved in the amino acid sequences of known hemopoietin receptors. 
It was expected that two forms of NRIO exists, a transmembrane type 
and soluble form. Expression of the former type was detected in tissues 
containing hematopoietic cells. Thus, NRIO is a novel hemopoietin 
receptor molecule implicated in the regulation of the immune system 
10 and hematopoiesis In vivo. These novel receptors are useful in 
screening for novel hematopoietic factors capable of functionally 
binding to the receptor, or developing medicines to treat diseases 
related with the immune system or hematopoietic system. 
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Figure 1 

1 ttggtggttcatggtgatgttct:atat:crt9tcrtaa9taccaattgttcccaggcacatat 
6 1 ggaagtctgttaataaaaatgatatattttaaaatttgatttagagtgttactagttcta 
12 1 aaaatgtaaaagtacactaggtagtgaagaggaaaatgggaggataacgtgtggtctcca 
18 1 tttcagtttacgattgtc tct gtcttgtagat ggaagtcaacttcgctaagaaccgtaag 

MetGluValAanPheAlaLysAsnArgLys 

241 gataaaaaccaaacgtacaacctcacggggctgcaaccttgtacagaatatgtcatagot 
AflpLysAanGlnThrTyrAanLeuThrGlylieuGlnProXxxThrGlu lryrValll^jga^ 

301 ctgcgatgtgcggtcaaggagtcaaagttctggagtgactggagccaagaaaaaatggga 
MttArq| CysAlaValIiysGluSerLysPhe friT>SerABpYrpS«rt GlnGliiLysMetGly 

36 1 atgactgaggaagaa@gcaagc'tact:tcc'tgcgat:tcccgtcetgtctgctctggtgtan 
MetThrGluGluGluXxxLysLeuI/eiiProAlallaPro 



421 ggctgctctgcgctaaacttggtggtgtctgcaccaccg 
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Figure 2 
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Figure 3 

1 CGCTTATAAATGAATGTGTGCTTAGGAACACCAGACAGCACTCCAECACTCTGCTTGGGG 
61 GGCATTCGAAAOUSCAAAATCACTaiTAAAAGGCAAAAAATTGCAA;^^ 
12 1 ACCiUSCATGGTACTAAATAGACCATGAAAftG&CATGTGTGTGC^ 
18 1 AGGAAGGCJkGAGTGTCAGCTTGrrCCACCTOUSCTGGGAATC 
241 TTTTTCACCACGGCyiTGTGTCTGTGAATGTCCGCAAAACAriTTAA 
301 ATTTCCCAGCATAAGTGGGTAAGTGCCACTTTGACTTGGGCTGGGCTTAJ^^ 
36 1 AAAGCrCGCAGACAATCAGAGTGGAAACACTCCCACATCTTAGTGTGGAT^^ 
421 COkGATTGTTCTTCCTGTCCTGACTTGTGCTCTGGGAGGTGGAGTTC 
481 TCCTTTGAGCCAGCAGAACArCTGTGGAACATCCCCTGATACATGM 

Ma tLvHl^u SerP roG 1 n 
541 CCTT»TGTGTTAACCT<KXX»ATGATGTGGACCTGGGCACTC 

PrQSerCvaValAsnT^uGlvMQl:MftfeTrpyhyTrpAlMT^uTrpMftl^T^iiProSftyT.«ii 
601 TGCAAATTCAGCCTGGCAGCTCTGCCAGCTAAGCCTGJWGAAC^ 

t^Bi.yflPheSerT^nAi*iaalieuProAlaIiysProGluAsiiIleSet jCys| ValTyrTyr 
661 TATAGGAAAAATTTAACCTGCACTTGGAGTCCJVGGAAAGGAAACCAGTTAT^ 

TyrArgLyBAsnLeuTht jCysl rhrTrpSerProGlyLysGlttThrSerTyrThrGlnTyr 
72 1 ACAGTTAAGAGAACTTACGCTTTCGGAGAAAAACATGATAATTGTACA^ 

ThrValliyBArgThrTyrAlaPheGlyGluLysHiBAspABxig^lirThrAsnSerSer 
781 ACAACTGAAAATCGTGCrrrCGTGCTCTTTTTTCCTTCCAAGAATAAC» 

ThrSerGltiAsnArgAlaSer^^SerPhePheXieuProArgllflThrllaProAspAsn 
841 TATACCATTGAGGTGGAAGCTGAAAATGGAGATGGTGTAATTAAATCTCAT^ 

TyrThrlleGluValGluAlaGluAsnGlyAapGlyVallloIiyaSerHisMetThrTyr 
901 TGGAGATTAGAGAACATAGCGJUUUiCTGAACCACCTAAGATTTTC 

TrpAr ^LeuGluAsnl leAloLysThrGluProProLy s X lePheAr gValLy aProVal 
961 TTGGGCATCAAACGAATGATTCAAATTGAATGGATAAAGCCTGAGTTGGC^ 

IiouGly I leLy aAr 9Met Z leGlnX leGluTrpZleLy sProGluIieuAlaProValSer 
102 1 TCTGATTTAAAATACACACTKGATTCAGGAOUvTCi^^ 

SerAspIjeuLysTyrThrLeuArgPheArgThrValAsnSerThrSerTrpHetGluVal 
1081 AACTTCGCTAAGAACOSTAAGGATAiUUUlCXZAAACHnrACAACCTCA^ 

AsnPhaAlaLyaABnArg£iyaAspLyaA8ziGlnThrTyrAsziI<euThrGlyi«euGlnPro 
1141 TTTACAGAATATGTCATAGCTCTGCGATGTGCGGTCAAGGAGTCAAAC^^ 

PheThrGluTyrValIleAlaI<e\iArgCyBAlaValIiysGluSerLyaPhe frrpSerAsjj 
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Figure 4 

1201 TGGAGCCAAGAiU^AAATGGGAATGACTGAGGAAGAAGCTCCATGTG^ 

[TrpSerl GlnGluIiVaMetGlvMetThrGluGluGliiAlaProCvsSlvLauGlui^uTrp 
12 6 1 AGAGTCCTGAAACCAGCTGAGGCGGATGGAAGAAGGCCAGTGCGG 

Ar^alZ^uLysPrcAlaGluAlaAspGlyArgArgProVaXArglfeuIfeaTrpLysLys 
1321 GCAAGAGGAGCCCCAGTCCTAGAGAAAACACTTGGCTACAACATATGGTAC^^ 

AlaArgGlyAlaProValLouGluLysThrljeuGlyTyxAsnlleTrpTyrTyrProGlu 
1381 AGCAACACTAACCrC&CAGAAACAATGAACACrACTAACa^^ 

SerAsnThrAanlieuThrGluThrMetAsnThrThrA8nGlnGlnl»euG;luI«oiiHxsIiau 
1441 GGAGGCGAGAGCTTTTGGGTGTCTATGATTTCTTATAATTCTCTTGGGAAGTCTCCAGTG 
GlyGlyGluSerPheTzpValSerMetlleSerTyrAsnSerLeuGlyLysSerProVal 
1501 GCCACCCTGAGGATTCCAGCTATTCAAGAAAAATCATTTCAGTGCATTGAGGTCM 

AaaThrI.e\2ArgIlePrc>AlaIleGln61.uLysSerPha6lnCy8lle61uVal>!atGln 
1561 GCCTGCGTTGCTGAGGACCAGCTAGTGGTGAAGTGGCAAAGCTCTGCTCTAGAra 

AlaCyaValAlaGluAspGlnLeuValValliysTrpGlziSerSerAlalteuAspValAfln 
1621 ACTTGGATGATTGAATGGTTTCCGGATGTGGACTCAGAGCCCACC^ 

ThrTrpMetlloGluTrpPhoProAspValAflpSorGluProThrthrLeuSorTrpGlu 
16 Bl TCTGTGTCTCAGGCCACGAACTGGACGATCCAGCAAGATAAATTAAAACCTTTCTGG 

SerValSerGlnAlaThrAsxiTrpThrlleGlnGlnAspLysIjeuLysProPheTrpCyB 
1741 TATAACATCTCTGTGTATCaUlTGTK^CATGACAAAGTTGGCGA^ 

TyrAanlleSerValTyrProMatliauHisAspLyaValGlyGlxiProTyrSerXXeGln 
1 80 1 GCTTATGCCAAAGAAGGCGTTCCATCAGAAGGTCCTGAGACCAAGGTGGAG^ 

AlaTyrAlaLysGluGlyValProSerGluGlyProGluThrlfysValGluAsnlleGly 
1861 GTGAAGACGGTCACGATCACATGGAAAGAGATTCCCAAGA6TGAGAGAAA 

ValIiy8ThrValThrIleThrTrpXiyaGluIleProZ.yaSerGluAr9liysGlyZleIle 
1921 TGCAACTACACCATCTTTTACXAAGCTGAAGGTG6AAAAG6ATTCnt:CAi^^ 

Cy sAsnTyrThr I lePheTyxGlnAla6luGlyGlyI.y sGlyPheSerLy sThWalAsn 
1981 TCCAGCATCTTGCAGTACGGCCTGGAGTCCCTGAAAOGAAAGACCl^^ 

SerSerZleLeuGlnTyrGlyLeuGluSerljeiiliyaArgliysThrSexTyrlleValGln 
2041 GTGATGGCCAAOkCCAGTGCTGGGGGAACCAACGGGACCAGCA^ 

ValHetAlaAsnThrSerAXa61yGlyThxAsnGlyThrSerXleAaiiPh6l.ysThn«eu 
2101 TOlTTaiGTGTCTTTGAGATTATCCTCATAACTTCTCTGA!^^ 
SerPheSerValPheGluiiaiiiaiill^^ 
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2161 CTCATTATCCTGACAGTGGCATATGGTCTCAiUlAAACCCAAaUUlTTGA 

2221 TGGCCCACCGrrCCCAACCCTGCTGAAAGTAGTATJUSCCyiCATGGCATGGAGATGATTTC 

TrpProThrValProAsnProAlaGluSerSerlleAlaThrTrpHisGlyAspAspPhe 
2281 AAGGATAA6CTAAACCTGAAGGAGTCTGATGACTCTGTGAACACAGAAGACAGGATCTTA 

LysAspXiysIieuAstiljeiiLysGluSerAspAspSerValAsnThrGIuAspArglleLeu 
2341 AAACCATGTTCCACCCCCAGTGACAAGTTGGTGATTGACAAGTTGGTGGTGAACl^^ 

LysProCysSerThrProSerAapIjysIjeuVallleAspXiysXfeuValVaXAsnPheGly 
2401 AATGTTCTGCAAGAAATTTTCACAGATGAAGCCAGAACGGGTCAGGAAAAACAATT^ 

AsnVallieuGlnGluIlePheThrAspGluAlaArgThrGlyGlnGluLysGlnPheArg 
2461 AGGGGAAAAGAATGGGACTAGAATTCT6TCTTCCTGCCCAACTTCAATATAA6TGTGGAC 

ArgGlyljy sGluTrpAsp* * * 
2521 TAAAATGCGAGAAAGGTGTCCTGTGGTCTATGCAAArr AGAAAGGACATGCAGAGTTTTC 
2581 CAACTAGGAAGACrrGAATCTGTGGCCCCAAGAGAACCATCTCCGAAGACTGGGTATGTGG 
2641 TCTTTTCCACACATGGACCACCrrACXKSATGCAATCTGTAATGCATG 
2701 GTTATTAAGTAGAGTGTGAAAACATGGTT ATGGTAATAGGAACAGCTTTTAAAATGCr^ 
2761 TGTATTTGGGCCTTTCACACAAAAAAGCCy^TAATACCATTTTC^ 

2821 TATACTATTTTCATGTAATACTATACTTCTATACTATTTTCATGTAATACTATACrTCT 
2881 TACTATTTTCATGTAATACTATACTTCTATATTAAAGTTTTACCCACTCCAA 
2941 AAAftAAIUUUUUUUVAAAAAAAAAAAAAAA 
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1 cgcttataaatgaatgtgtgcttaggaacacca6aca6cactccagcactct6ct 

6 1 ggcattcgaaacagcaaaatcactcataaaaggcaaaaaattgcaaai^^ 

12 1 accagcatggtactaaatagj^catgaaaagacatgtgtgtgcagtatg;^^ 

181 aggamkkragiu^tgtcagcttgttccaccrcagctgggaatgt^^ 

241 tttttcaccacggcatgtgtctgtgaatgtccgcaaaacattttaa^^ 

30 1 atttcccagcataagtgggtiuvgtgccactttgactahxktctgggcttaaaa 

36 1 aaagctcgcagacaatcagagtggaaacactcccacatcttagtgtggataaattaaa^ 

481 tcctttgagccaqcagaacatctgtggaacatcccctgatacatgaag^ 

MatliyalieuSarProGla 

541 CCTTCATGTGTTAACCTGGGGATGATGTGGACXTGGGCACTGTGGATGCTCW 

PrQSerCyaVfllAnnTinuGlyMQtMetTrpThrTrpAlaLettTrpWetLettPrQSflgLfltt 

601 TGCAAATTCAGCCTGGCAGCTCTGCCAGCTAAGCCTGAGAACATTTCC^ 

gygT^ygPheSerr^uAlaAlaliettProAlaLyBProGlttAanlleSer jCygi ValTyrTyr 

TyrArgLyBAsnI*BuThz|gj^|rhrTzpSorProGlyLysGXuThrSerTyrThrGlnTyr 
721 ACAGTTAAGAGAACTTACGCTTTCGGAGAAAAACATGATAATTGTACAACCAAT^ 

ThrVnlI<yaArgTfarTyrAlaPh»GlyGluLysHiBAspAfln |Cya| ThrThrAanSegSer 
78 1 ACAAGTGAAAATCGTGCTTCGTGCTC T TTTTTCCTTCXZAAG 

ThrSerGluAanArgAlttSer lCysl SerPhePheLeuProArglleThrllePrcAspAan 
841 TATACCATTGAGGTGGiUUSCTGAAAATGGAGATGGTGTAATTAi^^ 

TyrThrlleGluValGluAlaGluAsnGlyAspGlyVallleLysSarHiBHetThrTyr 
90 1 TGGAGATTAGAGAACftTAGCGAAAACrraAACCACCTAAGATT^ 

TrpArgLeuGluAsnlXoAlaLysThrGluProProLyslXePhaAr^alLysProVal 
961 TTGGGCATCAAACGAATGATTCJ^ATTGAATGGATAAAGCCTGAGTTGGCGCC ^ 

XjeuGly I leLy sAr gHet IleGIxiXleGluTxp I leLy eProGluLouAlaProValS er 
1021 TCTGATTTAAAATACACACTTCGATTCAGGACAGTCAACftGT 

SarAspiLeuI^ysTyrThrl^euArgPheArgThrValAanSerThrSerTrpMotGluVal 
1081 AACTTCGCTAAGAACCXnrAJU;GATAAAiUU:CAAACGTACiUU:CT 

AsnPhaAlaLy&AsnArgJjyBAspLyaAanGlnThrTyrAsnLeuThrGlyljeiuGlziPro 
1141 TTTACAGAATATOTCATAGCTCTGCGATGTGCGGTCAASGAGTCAAA^ 

PheThrGlttTyrVallleAlaLeuArgCyaAlaValliysGliiSerLysPhe trrpSwAapi 
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1201 TGGAGCCAAGAAAAAATGGGAilTGACTGAGGAAGAAGGCAAGCTACTCCCTGCGATTCCC 
{TrpSerl GlnGlULyaMetGlvMetThrGluG luGluGlyLy sLeuIieuProAlal lePro 

1261 GTCCTGTCTACTCTGGTGTAGGGCTGCTTTGGGCTAGACTTGGTGGGGTTTGTCACCACC 
ValljeuSerThrXjeuVal* ♦ * 

132 1 TGGTTGGGAATOVTGGAATCTCATGACCCCaLGGGGCCCCCTGTACCMCGAGAGTGAGC^ 

1381 TGCAOIACTTTGTGCCCCAAAGGCAAAGGATCACATTTTAATACTCATGAGG^ 

1501 TTACTCTGTCACCCAGGATGGAGTGCAGTGATGTGATCTCGGCTCACTGCCACC^ 

1561 TCCCGAGTTaUU;CAATTCTTGTGCCTCAGCCTCCCAAGTAGCTGGGATTAC^^ 

162 1 ACGACCATGCCCGGTTGATTTTTGTATTTTTAGTAGAGAAGGGATATCACamSCT 

1681 AGGCTAGTCTTGAACTCCTGACCTCAGGTAATCTGCCCACCTTGACCPCC 

1741 GGATTAO^GGCGTGAGCCACTGTGCCCCGCCAGTATCATATCATCTGAAGGTAr 

1801 ATAAATTAAAGATACATATTGTGAATCCTGGAGCTACTACTCAAAAAATAAATAAAGGTG 

1861 TAACTAATACAATTTAAAAAATCACA1TTTTAATGACJU3TGAGGJ^^ 

1921 GATTGCAGGTTGATGGAGTGCTTACTAAGTGTCAGTATGGTCATTAAGAGCAACGCrrTCC 

1981 AGTCAGTGGCCTTGGCTTAAATCCCAAtXrCAGGTGTCTTTGGGCAAGAT^ 

2041 CAGTTCATTCTCAGCAGTTTCCTCGCATTTATTCCCCrrTTTCrATATTGAAA^ 

2 10 1 GTAAGTTGAGTTTATAGTAGTACCTATTTTTTAGTATTATTTTAAAGATTAAATGAAATA 

2161 ATGTGTTTAGCCCATAGTAGATATTCACTAACTGCTAGACTTCCTATTCTTATTAT^ 

2221 CCTCCTACTATTATTTTTAATCCTCCTTAAAGCyurrATAAAATATGTAGAGTCACTC^^ 

2281 TTTTGGAAATGAGGAAACTGAGTTTOIGASATGCTAATAAACAGCT 

2341 ATGTGTTACTTTTCTCAAGAGCCTTGCCCAGAGTCTGACCCTCAGTCG 

2401 TGTGTGATGAATGGAAAAAAAAAAAAAAAAAAAAAAAAAA 
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Figure 13 

1 CCCCTGATACATGAAGCTCTCTCCCCAGCCTTCATGTGTTAACCTGGGGATGATGTGGAC 

MetLyalieuSerPrQGlnPrQSfirCyaVttlAanriftnGl yMnt-MetTrpThr 

6 1 CTGGGCACTCTGGATGCTCCCCTCACTCTGCAIUVTTCAGCC^^ 

TrpAlnLettTrjpMetLeuPrQStarLeuCyaLyaPheSerLeuAlftAleaieuProAlaliys 

.121 GCCTGAGAACATTTCCTGTGTCTACTACTAIAGGJUUU^TTTJ^^ 

ProG luAsnl leS er tCyal ValTvxTyrTyrArqLvsAsnLettThr jCygt rhrTrpSerPro 
181 AGGAAAGGAAACCAGTTATACCCAGTACACAGTTAAGAGAACTTACGCTTT^ 

GlyLy sGluThrS erTyrThr GlnTyrThrVa iLy 8 Ar gThrTyrAl ttPheGly Glul*y B 
241 ACATGATAATTGTACUACCAATAGTTCTACAAGTGAAAATCGTGCTTC^ 

HiaAapA3n |Cys) ThrThrA3nSerSerThrSerGluAsnArqAlnSer 1CyB| SerPhePhe 
301 CCTTCCAA6AATAACGATCCCAGATAATTAa:ACCATTGAGGTGGAAGCIX^^ 

LeuProArglleXhrlleProAspAsnTyrThrlleGluValGluAlaGluAsnGlyAsp 
361 TGGTGTAATTAAATCTaVTATGAaVTACTGGAGATTAGAG;UVCATAGCGAAAAC^ 

GlyVallleLysSerHiBMetThrTyrrrpArgLeuGluAsnlleAlaLyaThrGluPro 
421 ACCTAAGATTTTCCGTGXG^^CCAGTTTTGGGCATCAAACGAAT^ 

ProLyallePheArgValLysProValLeuGlylleLyaAxgMetlleGlnlleGluTrp 
481 GATAAAGCCTGAGTTGGCGCCT Gri rrCATCTGATTTAAAATACACAC 

I leLy sProGluLeuAl aProValS erSer As plieuLy 8TyrThrLe\iAr gPheArgThr 
541 AGTCAACAGTACCAGCTGGATGGAAGTCAACTTCGCTAAGAACCGTAAGGATAAAAA^ 

ValAsnS erThrS erTrpHe tGluValAanPheAl aLy sAsnAr gLy 3 AapLy sAsnGln 
601 AACGTACAACCTCACGGGGCTGCAGCCTTTTACy^GAATATGTC^ 

ThrryrAsnLeuThrGlyLeuGlnProPheThrGluTyrVallleAlaLeuArgCysAla 
661 GGTCAAGGAGTCAAAGTTCTGGAGTGACTGGAGCCAAGAAAAAATGG^^ 

ValLysGluSerLyBPhe tTrpScrAgpTrpSorl GlnGluLyaMetGlyMetThrGlttGltt 
721 A6AAGCTCCATGTGGCCTGGAACTGTGGAGAGTCCTGAAACCAGCTGAGGCGGATC 

GluAlaProCysGlyLeuGluLeuTrpArgValLeuLysProAlaGluAlttAspGlyArg 
781 AAGGCCAGTGCGGTTGTTATGGAAGAAGGCAAGAGGAGCCCCAGTCCTAGAGAAAACACT 

ArgProValArgLeuLeuTrpLysLysAlaArgGlyAlaProValLeuGluLysThrLeu 
84 1 TGGCTACAACATATGGTACTATCaiGAAAGCAACAClJUlCCTCACAGAAAC^ 

GlyTyr AanI leTrpTyrTyrProG 1 uS er As nThr AsnLeuThrGluThrMe tAsnThr 
901 TACTAACCAGCAGCTTGAACTGCATCTGG6A6GCGAGAGCTTTTGGGTGTCT 

ThrAsnGlnGlnLeuGluLeuHlsLeuGlyGlyGluSerPheTrpVolSexMetlleSer 
961 TTATAATTCTCn^GGGAAGTCTCCAGTGGCCACCCTGAGGATTCaVGCTATa^ 

TyrAsnSerLeuGlyLysSerProValAlaThrLeuArglleProAlalleGlnGluLys 
1021 ATCATTTCAGTGCATTGAGGTa^TGGAGGCCTGCGTTGCTG^ 
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Figure 14 



SerPheGlnCysIIeGluValHetGXnAlaCysValAlaGluAspGlnLeuValValliys 
1081 GTGGCAAAGCTCTGCTCTAGACGTGAACACTTGGATGATTGAATGGTTTCCGGATGT^ 

TrpGlnSer SerAlaLeuAspValAanThrTrpMo 1 1 leGluTrpPheProAspValAsp 
1141 CTCAGAGCCCACCACCCTrTCCTGGGAAOCTGTGTCTCAGGC^^ 

SerGltiProThrThrLeuSerTrpGluSerVttlSerGlnAlaThrAsnTrpThrlleGln 
1201 GCAAGATAAATTAAAACCTTTCTGGTGCTATAACATCOXn^GTGTATCC^^ 

GlnAspLysLeuLysProPheTrpCysTyrAsnlleSerValTyrProMetLeuHisAsp 
1261 CAAAGTTGGCGA6CCATATTCCATCCAGGCTTATGCCAAAGAAGGCGTTCCATCA 

LysValGlyGluProTyrSerlleGlnAlaTyrAlaLysGluGlyValProSerGluGly 
1321 TCCTGAGACCAAGGTGGAGAACATT6GCGTGAAGACGGTCACGATCACATGGAAAGAGAT 

ProGluThrLysValGluAsnlleGlyValLysThrValThrlleThrTrpLysGluIle 
1381 TCCC^UlGAGTGAGAGAAAGGGTATCATCTGCAACTACACCAlXrr^^ 

ProLy BSerGluArgLysGlyllelleCyaAanTyrThrl lePheTyrGlnAlaGluGly 
1441 TGGAAAAGGATTCTCCAAGACAGTCAATTCCAGCATCTTGCAGTACGGCCTGGAGTC 

GlyLyaGlyPheSerLyaThrValAanSerSerlleLeuGlnTyrGlyLeuGluSerLou 
1501 GAAACGAAAGACCTCTTACATTGTTCAGGTCATGGCCAGCACCAGTGC^^ 

LyaArgLyaThrSerTyrlleValGlnValMetAlaSerThrSerAlaGlyGlyThrAsn 
1561 CGGGACCAGCATAAATTTCyUlGACATTGTCATTCAGTG^ 

GlyThrSerlleAanPheLysThrLeuSerPheSerValPheGlii^lii^ 
1621 TTCTCTGATTGGTGGAGGCCrrCTTATTCTtZATTATC 

1681 AAAACCCAACyUATTGACTCATCTGTGTTGGCCCaiCCGTTCCCAACCCT 

LyaProAanLyaLeuThrHisl-euCysTrpProThrValProAanProAlaGluSerSer 
1741 TATAGCCACATGGCATCGAGATGATTTCAAGGATAAGCTAAACCTG^ 

IleAlaThrTrpHi861yAapAapPheLyaAapLysLeuAsnI.euLy8GluSerA8pAsp 
1801 CTCrGTGAACACAGAAGACAGGATCTTAAAACCATGTTCCACCCCCAGTGAC^ 

SerValAsnThrGluAspArglleLeuLysProCysSerThrProSerAapLysI-euVal 
1861 GATTGACAAGTTGGTGGTGAACTTTGGGAATGTTCTGCAAGAAATT^^ 

IleAapLysLeuValValAanPheGlyAanValLeuGlnGluIlePheThrAapGluAla 
1921 GAGAACGGGTCAGGAAAACAATTTAGGAGGGGAAAAGAATGGGACTAGAATTCTGO^ 

ArgThrGlyGlnGliiAsnAsnLeuGlyGlyGluliysAsnGlyThrArglleLeuSerSer 
1981 CTGCCCAACTTCAATATAAGTGTGGACTAAAATGCGAGAAAGGTGTCC^ 

cy aProThrSer I lo* * ♦ 
2041 AAATTAGAAAGGACATGCAGAGTTTTCCJUVCTAGGAAGACTGAATCTGTGGC 



2101 AACCATCTCCGAAGACTGG 



